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Design for a Locomotive-Pump Check Valve. 


There is no part of a locomotive on which so little 
skill seems to have been exercised as on the check 
valves and chambers. Itis not uncommon to see them 
made large enough to contain a dinner-pail and with 
as many pieces as a combination lock. Their position 
in a locomotive is such that they may be quite orna- 
mental, but any disproportion shows very plainly. 

The engraving represents a plan for a check valve, 
which, it is thought, has at least the merits of sim- 
plicity and cheapness, and has also a contrivance by 
which the valve can be forced down on its seat if from 
any cause it should stick fast. Fig. 1is an elevation ; 
fig. 2, a vertical section through n/; fig. 3. 
a horizontal section in ab; and fig. 4a sim- 
ilar section ine d. The check chamber is 
made of cast iron with three lugs or guides, 
0, 0, 0, forthe valve f; gg is a brass tube or 
sleeve which forms the seat for the valve /. 
This sleeve is held up by the nut kk, which 
screws on the neck of the check chamber. 
The feed pipe / is held up to this sleeve by 
the nut JJ. The pipe by this means can be 
taken down without disturbing the valve 
or seat; and all that is necessary to remove 
the valve is to unscrew the nut & and the 
sleeve g, and the valve will drop out. A 
steam-tight joint is made between the 
shoulder on the sleeve and the neck of 
the pump chamber. The feed pipe has a 
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RAILWAY FEEDERS. 


To THE EDITOR OF THE RAILROAD GAZETTE: 

The leading article in your paper of January 28 justly 
criticises the claims of the advocates of narrow-gauge 
railways. But it leaves room for further discussion on 
the question, more generally stated, of cheap feeders 
for railways. In this form the question has long been 
discussed in England and this country, and much has 
been said in favor of steamers on commonroads. But 





here the suggestion has been met by the old question put 
Fig. 1. 





ground ball joint where it is attached to the 
sleeve. 

In fig. 2,m n is astem to press down the 
valve if it should stick fast. This stem is 
fitted neatly into the hole in the check cham- 
ber and has a ground joint at the shoulder 
m. The pressure of the steam will keep 
it up to this shoulder, and if well fitted into 
the hole, the steam which would leak 
through when the stem pressed down to 
close the valve will do no harm. A spiral 
spring could be put between the button 
screwed on top and the check chamber to 
keep the stem up to the shoulder, if it 
was found desirable to doso; but it is not 
thought that it will be needed. 

The only finishing required in the cast 
iron chamber will be to bore out the neck, 
the lugs, and the hole for the valve stem, 
and to cut the screw for the nut. This, with 
the ball joint at 4, is all the finishing it will 
require. The outside can be left entirely 
rough, or the top and moldings can be 
turned and the space between be painted. 
The nuts, seat and valve are to be made of 
brass. 

The engraving is made to a scale of 8 in. 
to a foot. There is no patent on the ar. 
rangement, at least none which the writer 
the design is aware of. 








—An old farmer in the neighborhood of Forestville, 
Conn., who is dubbed by the Hartford Courant “a | 


cheerful idiot,” was sledding wood last Wednesday | 








Fig. 3. 


who made | in the toneof aclenching argument: “If steam carriageg 


“have performed, as their advocates claim, how hap- 
“pens it that they have not been established long ago ?” 
There are many answers to this, whenitis put as an 
inquiry. Sir Joseph Wentworth, in an address to the 
Foreman Engineers, said: “The use of horse 


morning. Having on a heavy load it stuck fast in | “tramways is being urgently pressed, and a large out- 


crossing the track of the Hartford, Providence & Fish- | 
kill Railroad. So the old man unhitched his oxen and | 
deliberately marched off home, leaving the heavy load | 
of green wood standing across the track, and making | 
no effort to warn the passenger train—due in a few | 
moments—of its danger. The train came on. “Down | 
brakes” screamed the whistle, and the train and its | 
passengers fortunately escaped injury ; yet the loco- 
motive struck the load of wood with sufficient force to 
knock it and the sled clear of the track. 








—The Wisconsin Legislature has passed acts author- 
izing subscriptions by towns and counties to the She- 
boygan & Fond du Lac and the Green Bay & Lake Pe- 
pin railroads. 
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“lay is contemplated. In my opinion they are not 
“ suited to the present times, and mechanical engineers 
“have aright to enter their protest, considering the 
“many obstructions there have been, for many years 
“ past, to the employment of road loeomotives. If toll- 
“ gates were abolished, and each county had an organ- 
“ized staff for making and keeping the roads in good or- 
“ der using the steam roller, steam sweeping-machine, and 
“ other necessary appliances, where there is large traffic, 
“ mechanical engineers would then, I have no doubt, 
“ soon produce a small, light locomotive that could do 
“its work quietly and most effectively. The consump- 
“tion of fuel is now so small that road locomotives 
“ could be employed at far less expense than the over- 
“worked and ill-conditioned horses we now see, while 











“pedestrians and those who keep horses for pleasure 
“would have good roads, and many gentlemen, no 
“doubt, could have their well-made locomotives. The 
“law limits their speed to less than what is allowed to 
“ horses, and requires them to send signal men ahead, 
“and otherwise enbarrasses them and increases their 
“expenses, and they never had the liberty to compete 
“on equal terms with horses. There are three or more 
“reports of committees of the House of Commons, 
“with minutes of evidence of disinterested engineers 
“as well as of steam-carriage proprietors, which proved 
“to the satisfaction of the committees that steam-car- 
“riages were able to work profitably in competition 
“with horses, but were hindered by prohibi- 
“tory tolls and other embarrassments. The 
‘Commons passed a bill to relieve them, but 
“ the Lords rejected it ; and not until 1860 was 
“there a law to release them, and that law 
“limits their speed so much as to deprive 
“them of their chief advantage.” I might 
add volumes of evidence but most of your 
readers know enough of Whitworth to be as- 
sured by his opinion alone that the subject 
merits their investigation rather than to be 
put off by the stale and servile question 
why others have not established steamers 
on roads if they are really useful. Another 
answer to this question is, they have been 
established years ago. Aveling & Porter 
advertised a year ago that they had built 
over five hundred traction engines, and sey- 
eral others build them; and Thompson’s In- 
dia-rubber-tired steamers are now so much 
in demand that Tennant & Co. cannot build 
them fast enough, and four English shops 
have been licensed to build them. John 
Fowler & Co., Robey & Co., Clayton & Shut- 
tleworth, Cail & Co., ot Paris, locomotive 
builders, and several other machinists of ce- 
lebrity, have taken patents for road steamers 
and built considerable numbers of them, 
which are at work in France and England. 
But for passengers they are not established, 
chiefly because they are not allowed to run 
fast. 

The cost of haulage by road steamers is 
variously reported at from a third to half the 
cost by horses. Mr. J. Anderson, Sunerin- 
tendent of Machinery, and James Baily, As- 
sistant Controller, of the Royal Arsenal, 
were sent to Scotland to examine Thompson’s 
steamers, and reported respecting two that 
had been a year at work: “W. White has 
“ disposed of all his horses (14) and from the 
“ accurate manner in which he keeps his ac- 
“ counts we feel warranted in saying that his 
“ saving is about 50 per cent.” But the cost 
of fast running, such as we need for passen- 
gers, is not yet known by official reports. But the 
opinion of steam-carriage men was, in the experimental 
period from 1830 to 1842, that below four miles an hour 
horse power was cheaper, and above that speed 
steam was cheaper; and the higher the speed the 
greater was the economy of steam. I have studied this 
subject and had some practice in it, and my im- 
pression has always been that this view was correct. 
Improvements in machine shops and in locomotive ma- 
chinery have reduced the costs so that their estimates 
for the cost of slow haulage is no longer true. But it 
has been much the same on railways: the cost in 1833 
on the Liverpool & Manchester Railway was six times 
greater than the cost on the New York Central, in 1853, 
for about equal traffic. And wemay reasonably expect 
that the cost of. passenger steamers will be reduced in 
a nearly equal ratio. But this cannot be demonstrated 
to the satisfaction of inexperts, nor of experts who 
will not carefully investigate, until we have had a few 
fast steamers at work for a year or more. 

It is, therefore, evident that the proof required of the 
economy of fast steamers cannot be had in advance; 
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somebody must risk the sum necessary to build one— 
perhaps more than one. It is expected that inventors 
will take this risk in hope of making money by patents 
for improvements. But what margin is there for im- 
provement? Who ventures much on improvement in 
locomotives ? The invention is a hundred and two 
years old, and its patents have mostly expired, and all 
that remains protected by patents is a few details which 
are of uncertain utility, and will not be believed in un- 
til they have been tried in competition with the old 
plans. The only hope that can be reasonably enter- 
tained from inventors is that, like Boydell and others, 
they may devise specious novelties that may tempt 
them to build engines and prove that they can work 
more economically than horses. But when they have 
done this, it may be found, as in Boydell’s case, that 
the use of the novelties is past, that the plain locomo- 
tive is better than the patented one, and that they have 

- sacrificed their time and money for the benefit of the 
public, and of machinists who have reserved their capital 
for ordinary work, while the patentees have spent theirs 
in experiments. With such prospects who will back an 
inventor ? Who will venture to try a steam-carriage, to 
lose if it fails, and to work in free competition with 
others, if it succeeds ? Will men of small capital, such 
as run stages, doit? I have seen some of them on the 
subject, and I have no hope that they will; their inter- 
est in them is too limited to warrant the risk, even if 
they had the capital required. 

But railways that need feeders and contemplate 
branch lines, with wide or narrow gauges, have a 
greater interest, better understand the powers of the 
locomotive, have talent of the right kind at their com- 
mand, and test this question with less risk than would 
fall upon stage men. A road locomotive may be made 
of such power as will be useful on a railway, so that a 
change of wheels will make it worth very near its 
cost, even if it be utterly useless on a common road. 
An engine of six tons, with four tons on its drivers will 
draw one omnibus in the worst weather, and three or 
four in good weather, and will draw two cars on a rail- 
way. It will have springs unnecessarily expensive for 
a railway, and some extra expense to reconcile the 
action of easy springs with the action of the engines ; 
but it will be the better for it, even on a railway, and 
the utmost loss on it could not be worth a thought to 
a railway of much length and traffic. 

It will be deemed that the speed on common roads 
will not be sufficient for the purposes of railway feeding 
lines. This is a common opinion, but a careful consid- 
eration of the subject will change it. Whitworth, with 
his well-known acuteness, has coupled the road locomo- 
tive with the road roller. Ihave for some time advo- 
cated roller locomotives for the slow haulage; and a 
roller built from my design, though built with a single en- 
gine, for clieapness, works so as to prove that a locomo 
tive of this kind will do fully as well as one with wheels 
of the usual width, and will improve the road every 
time it goes over it. Under this system, when fully es- 
tablished, the roads will be kept so good that high 
speed will be practicable on them. Besides, stone 
tracks, which are much used in Northern Italy, are 
recommended by some engineers in this country. The 
traction on them is 1244 tbs. per ton, and this, I hold, is 
constant at all speeds, except so far as atmospheric re- 
sistance is concerned. But on rails the flange or comb 
friction increases with the speed, so that at thirty miles 
an hour the resistance is 16 ibs. per ton. For single 
carriages, or one or two drawn by a road steamer, 
plain roads are so much better than rails, even if their 
material be much inferior, that we may hope for speed 
that may be satisfactory and render branch railways 
unnecessary, except in cases where the traffic is suffi- 
cient to support a standard railway. The usual speed 
of traction engines that have no springs is 244 miles 
per hour. I prefer a higher speed, because the time is 
worth more than the speed costs. The interest on a 
14-horse engine working two-thirds of the time is, at 
7 per cent., $1.75 per working day, and the wages of an 
engineer and assistant, $3.00. Add $50 a year for in- 
surance and house rent, and we have $5.00 per day for 
these expenses. Working ten hours a day, they amount 

. to twenty cents per mile. If we run at double speed 
we may reduce this to ten cents, but double speed re- 
quires a larger boiler ; it also requires springs ; in fact, 
it requires a different type of engine. A 14-horse road- 
steamer, by Aveling & Porter, has 273 feet of heating 
surface and has projections on its wheels to claw into 
the road. Double the weight of the boiler, and we 
may work with smooth tires, which will render the road 


traffic, which speed will depend partly upon the roads 
and be found by trial. For passengers, it must be high 
enough to pay fortheirtime, say at the rate of one cent 
per minute per passenger. If we average 20 passengers 
per train and 20 miles per hour, it will amount to 60 
cents per mile, besides the time of the train and attend- 
ants. Reduce the speed to ten miles and the pas- 
sengers lose 60 cents, which they will in some way 
make account of so as to lessen the traffic to the 
disadvantage of the line. With roller locomotives for 
heavy work, and broad-wheel engines with easy springs 
for light work, roads may be kept in such condition 
that light freight may go at 10 miles and passengers at 
20 miles an hour on macadam and plank roads as soon 
as road-steamers get the greater part of the traffic, and 
prevent and repair the injury done to the roads by 
horses. On soft roads the resistance lessens as the 
speed increases, and this will sensibly favor fast steam- 
ers. 

Finally, I claim that road-steamers, on roads laid for 
the public, will feed railways more cheaply than branch 
railways paid for by the main lines. 

J. K. Fisuer, 
No. 80 Broadway, New York. 

{Without indorsing, in any way, Mr. Fisher’s opin- 
ions, we yet think that he suggests inquiry in a field 
which is worthy of investigation. We contemplate, at 
no distant day, devoting to this subject more attention 
and time than we are now able to give it. The nar- 
row-gauge mania at least indicates that a want is felt 
of some kind of cheap feeders to our main lines of rail- 
roads.—Ep. RatLRoaD GAZETTE. ] 








A PLEA FOR NARROW-GAUCGE RAILROADS. 


OFFICE oF PAUL BROTHERS, CIVIL ENGINEERS, | 
Akron, Ohio, February 15, 1871. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

In your issue of January 28, some criticisms were 
made upon narrow-gauge railroads, and in the course 
of your article some extracts are made from a pam- 
phlet which advocates the introduction of such lines. 

As we are the authors of that pamphlet, we take the 
liberty of replying to the article. 

In order to more fully substantiate our course, we de- 
sire to introduce a few more paragraphs from the 
pamphlet : 

We find in the report of the Commissioner of Rail- 
roads for the State of Ohio for the year 1868, a list of 
the thirty-five railroad corporations then existing in 
that State, and that of this number, representing 3,200 
miles of road, only seven, representing 540 miles of 
road, or but one-sixth of the entire length, paid in- 
terest and dividend from the start. . 

Other roads, with an additional length of 770 miles, 
subsequently became profitable, making the number of 
paying roads at that time some 40 per cent. of the 
whole length. 

We find also that many roads sunk every dollar of 
their capital stock, the loss in this way amounting to 
nearly forty millions of dollars. 

Other roads were mortgaged for more than they were 
worth, thus entailing loss on the part of the holders of 
their bonds, and it would not overstate the case to say 
that in Ohio the losses from entire and partial sacrifice 
of stock, and on capital advanced in the shape of loans, 
etc., would amount to sixty or seventy millions of 
dollars. F 

The history of railroads in other States is the same 
as in Ohio—one of financial embarrassment and failure— 
and it is not worth our while to enumerate examples to 
show the great losses which have been sustained in 
railroad building. . , ; 

The unprofitable nature of railroad investments is 
something every one is aware of, and so generally is this 
understood that capital is invested in them, not with 
the expectation or scarcely a hope of ever realizing 
from it as a direct investment, but for considerations of 
a wholly different character. i ; 

That by opening a new avenue of communication it 
may stimulate business, develop resources, andfenhance 
the value of real estate, or asa means of competing 
with rival towns, prospering under the effects of rail- 
roads they have opened. fs 

These are the considerations which influence the 
building of railroads, and the required capital is gen- 
erally contributed, not from the accumulations of 
capitalists, but withdrawn from productive industry, 
paid by anxious, struggling, enterprising men, who can 
ill afford the loss of the money, but hope for anlincrease 
of business and profits from the effects of a railroad. 

We desired to show that the reason why railroads 
have proved to be unprofitable was from their great 
cost, and to show that, if a cheaper system could be 
adopted, it would be a move in the right direction. 

In what way can this cost be reduced ? 

The principal items of cost in building railroads are 
the superstructure and equipment. 

As to the cost of superstructure, you criticise the es- 


timated cost of a 5 ft. 6 in. and3 ft. 6 in. line in Canada. | 





| 


much as you change the Canadian estimate by putting 
the weight of the rail the same in both cases, we must 
understand that you claim that no saving can be ef- 
fected in weight of rail. 


As the weight of rail is determined by the weight of 
cars passing over it, we will pass the point and proceed 
directly to consider the main question as involved in 
the weight of cars. You claim that on branch lines of 
the ordinary gauge the weight of cars can be reduced 
to the same proportion of dead to paying weight as 
is now used on the narrow gauge. 

Is it not true that, however much you may reduce 
the weight of cars on the ordinary gauge, on a narrow 
gauge they could be still more reduced and still have 
the same strength ? 

You instance street cars as carrying but little dead 
weight and affording as good results as any narrow 
gauge. 

Do younot know that street cars are only drawn at 
low rates of speed, by horse power, and are never 
bunted violently together or subjected to the usage they 
would be were they put in regular trains ? 

The weight of cars depends, to a certain extent, upon 
the service to be performed by them, but more upon the 
treatment they receive. 

We find this very subject treated of in a leading edi- 
torial article in your paper of November 12, in which 
you say: “Cars must be built for the rough usage of 
“people who have no interest, or at least take none, in 
“handling them carefully.” And that “Master Me- 
“chanics who so seldom receive credit and so often 
“censure are prone to act on principles which are safest 
“to themselves.” 

Weare surprised to find lightly-constructed cars 
recommended so soon afterwards in the same editorial 
columns where you have so fully stated the objections 
which have prevented their use. 

Supposing, however, that on a branch line from here 
to Cleveland such cars were introduced. 

The advantage over the narrow gauge that you claim 
would result from their use, would be in saving break 
of bulk. 


Would you send those cars from Cleveland to Chi- 
cago, or New York, sandwiched between heavy cars, in 
long trains, and bunted and jammed by heavy locomo- 
motives ? 

However carefully and tenderly they might be used 
upon their own line, they would be subjected to harsher 
usage on other lines than they could bear, and monu- 
ments of the folly of such an undertaking would be 
strewn along the lines wherever you sent such cars. 

The concluding objection you have made to narrow- 
gauge railroads, even for branch roads in new coun- 
tries, is that “they may, ina majority of cases, reason- 
“ably expect to develop, in time, a business which 
“ will require a wide gauge to accommodate it.” 

We might here discuss the relative capacity of the 
gauges, but think we had better first inquire what 
amount of capacity is required, as upon this point some 
writers seem to have gone very much astray. 

We think that, as a general thing, “ branch roads in 
new countries” need not trouble themselves about the 
capacity they may require “in time,” and, in fact, most 
“branch roads,” and some roads which call themselves 
“great through lines” in some of the older States 
could have done all the business they had to do and 
been run with more profit to the stockholders had they 
been built with one-half their present capacity or cost. 

In fact, the report of the State Engineer and Sur- 
veyor of the State of New York for the year 1868 shows 
that the average number of trains passing over the 
roads of that State was only eleven and a half per day. 

But supposing the business did increase to such an 
extent that a wider gauge would be considered neces- 
sary. We will say nothing about double tracking, but 
say a third rail might be laid and thus run both wide 
and narrow Cars on it at the same time. 

It would not be necessary as you say, “to makea 
“ violent change,” or that “all the rolling stock be re- 
“placed with other of entirely different construction.” 

We can refer you to examples in support of this. 

We have seen trains on the Oil Creek Railroad, in 
Pennsylvania, composed indiscriminately of cars of 
4 ft. 8 in. and 6 foot gauge, the company having a third 
rail, while in Ohio the Mahoning Division and the Cin- 
cinnati, Hamilton & Dayton, both roads of the ordi- 
nary gauge, are double-railed to pass the trains of the 
Atlantic & Great Western with a guage of 6 feet. 

In answer to your question “ why can we use lighter 





“ rail 2?” we will say we have shown what governs the 
weight of railto a great extent; but when we wrote 
our pamphlet we had considered your plan of light 
rolling stock to save break of bulk and found it imprac- 
ticable, for the reasons we have before stated, and our 
comparisons are drawn from roads now in operation 


It is worthy of remark, that while this estimated cost 
is largely in favor of the narrow gauge, it would be still | 
more so were the prices brought up to the American | 
standard. | 

You ask “ Why?” Can we use a lighter rail ona 
narrow gauge than we can on a wider one? And inas- | 


so much better that the total resistance could be learned, 
notwithstanding the extra weight of the boiler. And 
if we pare off a thirteenth of the weight and put it into 
springs, the durability will be increased and the cost of 
repair lessened. And we may go on up toa certain 
speed which will be most economical for each kind of 
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and not from a class of rolling stock that was aban- 
doned years ago. 

Having considered all the objections you have raised 
against narrow-gauge roads, let us consider whether we 
can materially reduce the cost of railroads by using a 
narrow-gauge, and in so doing we can make further use 
of your own article. 

In your criticism on the Canadian line, you show that 
it is cheaper, even by your own figuring, than yourown 
plan of light cars which you propose to use. 

In another place in the same article you say : “ That 
“the cost will be somewhat less if the rails are placed 
“ nearer together, we will not deny,” and in another 
place, ‘“‘ We do not, of course, intend to say there are 
“not circumstances in which it will not be an advantage 
“to place the rails nearer together,” instancing a coal- 
mine as an example where it would be “impossible” to 
place them far apart. 

We can show you coal-mines where there would be 
no difficulty in using cars of a 4 ft. 8 in. gauge, and the 
reason why coal roads in this vicinity have been built 
on a narrower gauge, is mainly because such roads have 
been considered far more economical. 

You instance a temporary road for excavating and 
removing earth as an example where it might be advis- 
able to use a narrow gauge. 

If it would be advisable for earth, why not for min- 
erals, grain, or merchandise? 

“The discounts of agents, brokers and middlemen,” 
are referred to in our pamphlet as swelling the cost of 
railroads, and we think we can explain what we mean 
by it. 

_ railroad 50 miles in length we will not over-esti- 
mated if we say it costs $30,000 per mile; total cost, 
$1,500,000. 

From two to five hundred thousand dollars (scarcely 
ever exceeding the latter figures) is raised by stock sub- 
scriptions. The balance is borrowed money obtained 
by mortgaging the road. First, second and even third 
mortgages are resorted to—the former bringing in some 
cases nearly their par value. The second and third 
mortgages are sold at great sacrifices and by paying 
large commissions. 

Could we build a road for $1,000,000, it would stand a 
far greater chance of being a paying road. 

The sacrifices, etc., were mostly made in raising the 
last half of the money required to build the road, and 
in many roads the last $500,000 in bonds scarcely realized 
half that amount, because of the uncertainty of the en- 
terprise being a paying one for the amount of capital 
required. 

We will not here discuss whether some of the exist- 
ing lines that are doing a large and profitable husiness 
might still further increase their dividends by changing 
to a narrow gauge. Our present purpose is to recom- 
mend a system that will make railroads pay where they 
would not if built upon the ordinary plan. 

Are there not a good many railroads in the country 
where a saving of two or three thousand dollars per 
mile would have saved a great many individuals and 
communities from bankruptcy ? 

You admit the narrow gauge to be cheaper; so do 
we. And now Ohio is suffering for want of more 
mileage of railroads and not for want of capacity on 
the present lines; as there is not a road in this State 
that could not do more than it is now doing. Now 
how shall we double our mileage ? Go over our old 
ground and sink another sizty millions of dollars, and in 
the end have a few large corporations buying our roads 
when we are bankrupt and then keeping our industrious 
mechanics and farmers poor by their unjust taxation 
for the transportation of our freights? Or shall 
we build narrow-gauge roads which we can afford to 
own and operate to the advantage of all, and which, 
instead of being a constant drain on us, will be a source 
of revenue to our citizens. 

Pav. BrRoTHeErRs. 








THE HUDSON RIVER ACCIDENT. 


To THE EDITOR OF THE RAILROAD GAZETTE : 

There is one lesson that ought to be learned by every 
railroad man in the country from this unfortunate affair, 
and that is that no train of any kind should run a day 
without a perfectly arranged alarm cord, accessible and 
available at every point on the train. First as to pas- 
senger trains: the cord should run absolutely straight, 
and no deviations made for lamps, partitions, doors, or 
anything ; and every bearing or thimble should have a 
roller, not only to make the cord pass easily but also to 
make it easy to pull down the cord for an alarm at any 
point in an instant. No train should start on its trip 
except upon the ringing of the bell by the cord from the 
rear end of the last car. This is the custom on some 
roads, and it ought to be universal. There is too much 
reason to believe that the alarm ropes are becoming 
useless by the many palace sleeping and compartment 

Se 








cars now used, and the various and winding ways to 
which the cord has had to submit. 

A reliable bell-cord arrangement should be applied to 
freight trains also. Thousands of dollars would be 
saved by its use, if made to answer the purpose. 
Alarm cords have been given up on freight 
trains, simply because they have never been rightly 
arranged. The following plan is submitted : A wooden 
grooved pulley (about three inches in diameter), placed 
about five feet from each end of the freight car, and, 
say, one foot from the centre ; and to provide for the 
cars being turned around, place a duplicate set on the 
opposite side. The pulleys should be made of hard 
wood (lignum vite, such as is used for ships’ blocks, as 
it will not swell or warp), and set in an iron frame with 
a ring above the pulley to ‘keep the rope in its place. 
Select the highest cars, and screw the pulleys on the 
roof, and block up the pulleys to the same height on 
all the cars that arelower. For convenience of taking 
out or putting in cars, have the bell-rope cut in lengths 
of 100 feet, more or less, and provided with hooks at 
each end. Then let each caboose have a good reel to 
hold the cord when not in use, and to reel it in when 
the train is at its destination. 

A freight train provided as above, with pulleys and 
rope, would have a sure alarm to the engineer, at the 
end of forty cars, or at any intermediate point. There 
is no doubt whatever on this point. 

Common SENSE. 








“Protection for Civil Engineers.” 


To THE EDITOR OF THE RAILROAD GAZETTE: 

Let the agitation go on. The need of a suitable edu- 
cation and, much more, of a proper knowledge of the 
science of engineering, is being more and more recog- 
nized. The pay received is not a true standard of 
ability, as intimated in “ Practical’s” article upon this 
subject, although I doubt not it may secure “ something 
to do” where competition is sharp by “bidding” low; 
but I have known civil engineers of moderate ability 
to secure large salaries simply by “ cheek,” and on the 
other hand those of more than ordinary ability to go 
hungry through their “modesty.” Salary is not the 
best standard. The failure of important works cannot 
be excused on the ground of “paying the engineer a 
large salary.” There ought to be some good test of 
qualifications, founded on the knowledge possessed by 
the applicant, and judged of by experts. This can only 
be secured by an examination before competent per- 
sons, except in the case of those who have already 
proved themselves competent by their works. A di- 
ploma from a school of engineering is not a sufficient 
guarantee; although the fact of graduation from some 
of our best schools of engineering would go far towards 
assuring a competent committee of fitness and ability. 
If laws are necessary to secure a higher standard, and 
protect the public, let us have them; but above all, let 
the engineers feel the importance of elevating the 
standard of their own profession, and strive t 
cure it. 

We recently saw, copied and commented 











RAILROAD GAZETTE, an advertisement fi , County 
Surveyor” for a district in Ireland, w iwas to be 
secured by a competitive examinati and, judging 


from the list of subjects upon whic 
were to be examined, they required as 
knowledge as can be obtained atthe b 
this country. What county, city, state, or 
will establish such a plan of selecting its enginee 
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A CANADIAN NARROW-GAUGE RAILROAD. 


At the last meeting of the Civil Engineers’ Club of 
the Northwest, an extract was read from a letter re- 
ceived by one of the members, descriptive of a narrow- 
gauge line now building in the province of Ontario, 
which may be of interest to the readers of the 
GAZETTE : 

“The Toronto, Grey & Bruce is one of the narrow- 
gauge lines which are now being constructed to connect 
the lake ports with the interior. Our line is intended 
to touch Lake Huron and Owen Sound. Total length, 
nearly 200 miles ; gauge, 3 feet 6 inches ; rail, 40 Ibs. to 
the yard; curves of 462 feet radius; grades of 1 in 48, 
or 110 feet to the mile. Track well laid, 20 inches bal- 
last ; ties 7 feet long, 7x414 inches. Light rolling stock : 
engines, 11x18 in. cylinders, 3 ft. 3 in. driving wheels, 4 
or 6 wheels coupled ; center of gravity kept low. Floor- 
ing of cars 2 feet 7 inches from rail; passenger cars 35 
feet long, 8 feet 6 inches wide, carry 36 passengers ; 
three pairs of wheels 2 feet diameter, the axle-boxes 
connected with radial rods and cranks, to allow them 
to conform to curvature (this is an English idea, wrong 
in theory and worse in practice). Cost of line, with 
equipment, $15,000 per mile. Equipment for the first 40 








miles, 6 engines, 8 passenger cars, 8 baggage, 50 four- 
wheel box and 50 six-wheel platform cars. Twenty-five 
miles of iron now laid, upon which a speed of 30 miles 
per hour has frequently been made.” 








The Action of Steam in the Cylinders of Loco- 
motives. 





BY FRED. J. SLADE. 


We have no intention to describe either in the 
present or the following articles of this series, the vari- 
ous mechanical contrivances employed on locomotives 
for admitting the steam from the boiler to the cylinders, 
and for releasing it again after it has done its work in 
propelling the pistons; but we intend to examine the 
action of the steam in the cylinder when thus admitted 
and released. By ascertaining from geometrical dia- 
grams, or from a model, the exact points in the stroke 
of the piston at which the valve opens the port to ad- 
mit the steam, cuts off the supply, uncovers the exhaust 
port, and closes it again, we can form a tolerably cor- 
rect idea of the pressure that is exerted on either side 
of the piston at any part of its stroke. But to arrive 
at perfecty definite and positive knowledge of the ac- 
tion that takes place, it is necessary to employ that 
useful but too little used instrument, the indicator. It 
is usual in indicators for slow-moving engines, that 
is, engines not making more than, say, 60 revolutions 
per minute, to make the piston perhaps one-third of an 
inch in diameter, and the spring above it long and 
sensitive enough to allow, under the pressure to which 
it is to be subjected, a motion of about 2 in. or 24¢ in. 
But for high-speed engines, such as we are at present 
concerned with, this form of the instrument, which 
until within the last few years wasthe only one which 
had come into general use, is hardly applicable, on ac- 
count of the effect of momentum on its action. The 
sudden admission of steam upon the piston at the 
commencement of the stroke, amounting almost to a 
blow, throws it up considerably beyond the height due 
to the pressure, and before the delicate spring can 
bring it back to its proper position, the barrel will have 
moved over a large proportion of its travel, so that the 
indications of the pencil will be false. 

To avoid this defect of the ordinary indicator, Sir 
Daniel Gooch some years ago invented a form of the 
instrument having a much stiffer spring than those of 
the usual construction, and, in order that the diagram 
might be large enough to render its features distinct, 
the motion of the piston was multiplied by attaching it 
to a light lever near the fulcrum, the pencil being fixed 
to the extremity of the lever. As far as steadiness of 
motion was concerned, this was a satisfactory instru- 
ment, but the diagrams were not of a convenient form 
for examination, on account of the motion of the 
pencil being in the arc of a circle, instead of a straight 
line, thus necessitating a great deal of labor in reducing 
them to the usual form, and on this account it did not 
come into extensive use. More recently, however, Mr. 
Richards, of Hartford, Conn., invented an instrument 
in which the difficulties arising from high speeds have 
been overcome, and this—the now well-known “ Rich- 
ards” indicator—is rapidly superseding the old form of 
instrument, even for slow-speed engines. With the 
Richards indicator it is possible to obtain intelligible 
diagrams from engines running at a speed of even 300 
revolutions per minute. 

In applying the indicator to an engine, the connection 
should be made at some part of the cylinder where the 
steam is as quiet as possible, so that the pressure 
in the instrument may be the same as in the cylinder, 
since, from the well-known laws of fluids, if the con- 
nection be made ata point where there is a strong 
current of steam, the pressure in the indicator 
will be materially affected. The cover of the 
cylinder, therefore, will be the best place to make 
the connection, the hole being drilled towards the side 
away from the port, and not so low down as to be liable 
to receive water, as the latter makes the action of the 
indicator very irregular. The connecting pipe should be 
as short as possible, and no more elbows should be 
used than are absolutely necessary, so that the pres- 
sure may not be reduced by the friction that these give 
rise to, and with the same object the pipe should be of 
good diameter, say, 44 in. or % in. intheclear. A con- 
venient method to obtain the reduced motion of the 
piston for the barrel of the instrument is by a lever 
swinging on a fixed center, and connected at its free 
end to the cross-head. A stud is fixed on this arm at 
the proper distance from the center to give the required 
motion. This arrangement is easily made, and is very 
convenient, since the motion of the pin to which the 
cord is attached is simply a vibrating one, and it can 
generally be so placed as to enable the cord to lead 
directly to the indicator, in a direction, of course, at right 
angles to the mean position of the lever. The cord 
used should be thoroughly well stretched, or much in- 
convenience may be the result, and convenient means 
should be provided for attaching it to and detaching it 
from the short length of cord on the indicator barrel. 
On account of the high speeds at which locomotives 
work, these points require much greater attention than 
need be paid to them when taking diagrams from slow- 
speed engines. The circumstances under which the 
diagram was taken should be marked upon it at once 
when it is removed from the barrel of the instrument. 

Among the facts in regard to which these diagrams 
will testify are: 

1. All the functions of the valve motion. 

2. Accidental circumstances, such as leaks, choked 
passages, defective packing, etc. 

3. The quantity of live steam contained in the cylin- 
der at any moment, throwing light on the amount of 
condensation that takes place. 

4. The horse power that the engine is Sonne 

5. The efficiency of the steam ways for the admission 
or discharge of the steam, including the effect of the 
different sizes and forms of blast a. 

As our first example, we will take the diagram repre- 
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sented in Fig. 1, which was taken from an American 
locomotive of the following dimensions : 

Cylinders, 18 in. diameter x 20 in. stroke. 

Steam ports, 1514 in. x 1% in. 

Exhaust port, 1544 in. x 2% in. 

Blast nozzles, 344 in. (A separate nozzle for each 
cylinder.) 

Revolutions per minute, 40. 

Boiler pressure per gauge, 108. 

Lead, 3-16 in. nearly. 

Point of cut-off (assumed) 8 in. 

Here, it will be seen, that with the amount of lead 
given, the steam has attained its full pressure at the 
very commencement of the stroke, viz., 108 tbs., being 
the same as that in the boiler, as indicated upon the 
steam gauge, though there probably was some differ- 


OF STROKE 






Tbs -PBESS PER 


Fig. 1. 


ence of pressure which is not shown, owing to a slight 
discrepancy between the steam gauge and the indicator. 
As the piston moves on in its stroke, the pressure is 
fully maintained upon it until it has reached a point 8 
inches from the commencement. Here the pressure be- 
gins to fall, indicating the closing of the valve, and 
from this point to one 17¥ inches from the beginning 
the pressure gradually falls, owing to the expansion of 
the steam, till it reaches 50 ths. At this point the line 
shows a sudden fall, which continues to the end of 
the stroke, and marks the opening of the exhaust 
valve. Though this occurs, as we have seen, when 
the piston has yet 234 inches to travel before reaching 
the end of its stroke—a distance which it will require 
one-fourth of the time of one stroke to perform ; yet the 
diagram shows that there is still 1 tb. pressure remain- 
ing on the piston when the end of the stroke is reached. 
When the piston on its return stroke has moved 4 
inches, the pressure against it has become reduced to 
an almost imperceptible amount above that of the 
atmosphere, and at this it remains during the remainder 
of the exhaust. When the piston has gone 1444 inches, 
the line of back pressure begins to rise, slowly at first, 
but more rapidly as the piston advances. This shows 
us that the exhaust port is now closed, and the piston is 
compressing before it, the steam still remaining in the 
cylinder. The rapidity with which this pressure rises 
will depend upon the clearance in the cylinder ; if there 
were none it would rise to a greater amount than that 
in the steam chest, and even force the valve off its seat 
to allow the steam to escape. In the case we are con- 
sidering it reaches a pressure of 48 tbs. Just before the 
piston reaches the end of the stroke the line rises 
directly up to the full pressure, showing that the valve 
has opened the connection with the steam chest pre- 
paratory to the next stroke. 

Let us now compare this diagram with another taken 
from the same engine, working at the same notch, but 
at a higher speed, and note what change in the phe- 
nomena existing in the cylinder will be produced by the 
single circumstance of increased speed of piston. Fig. 
2 represents such a diagram. 
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Fig. 2. 


At the time this was taken the engine was making 160 
revolutions per minute, with a steam pressure indicated 
upon the gauge of 100 tbs. per square inch. The pres- 
sure rises at the commencement of the stroke to about 
10 tbs. less than that shown by the steam gauge, and the 
indicator shows us that the port opening is not sufii- 
cient to admit at this speed a quantity of steam sufli- 
cient to maintain even that pressure. In common 
phrase the steam is said to be “wiredrawn.” As the 
valve approaches its point of closing, and the opening 
becomes less and less, the pressure falls more rapidly, 
producing in the diagram a rounded corner instead of 
the well-defined point of cut-off exhibited in the former 
case ; and when the valve is fully closed the pressure 
in the cylinder is considerably less than at the slower 
speed, having fallen off nearly 30 tbs. during the 
admission. The same indistinctness occurs when the 
exhaust port begins to open, the descending curve, rep- 
resenting the pressures during the expansion of the 
steam, gently rounding into a steeper one, which shows 
the effect of a combination of expansion and escape. 
At the end of the stroke the pressure has fallen to 9 
tbs., and as the piston advanced on its return stroke we 
see that it is not till it has moved 3 in. that the pressure 
against it becomes reduced to an approximately uniform 
amount due to the friction of the passages, and the con- 
traction of the blast pipe, the resistance being in this 
case 31g ths. The rise of pressure following the closing 
of the exhaust also differs from that which occurs at a 





slower speed, since we can observe that it commences a 
little sooner while the valve is closing, and from the 
greater quantity of steam contained in the cylinder 
rises tu 63 tbs. at the end of the stroke. For conveni- 
ence of description, it is customary in speaking of indi- 
cator diagrams to designate the portion of the line that 
shows the pressure while the steam continues to enter 
the cylinder as the steam line; that portion which 
shows the fall of pressure during the onward motion of 
the piston while the valve is closed as the expansion 
line; from this to the end of the stroke as the line of 
release ; the line drawn during the return stroke until 
the closing of the exhaust port is called the back- 
pressure line ; and from this to the end of the return 
stroke the compression line; the vertical line which 
completes the figure is the admission line. 
THE EFFECT OF LEAD OR PRE-ADMISSION. 

It is customary with engineers to set the valves 
of express engines so that at the commencement 
of the stroke the steam port shall be already 
uncovered a distance of from ¥% in. to 5-16 
in. when working in full gear, the object being to 
have an ample opening when the piston shall have 
attained its maximum speed, so that the pressure may 
be well sustained as long as the port remains open. In 
American engines where the shifting link motion is al- 
ways employed, it is usual to give only 1-16 in. lead, or 
even less when in full gear, this increasing to 5-16 in. 
when cutting off very early in the stroke. The piston 
speeds in both countries are about the same, as the 
Americans with their slower speeds use correspondingly 
smaller driving-wheels. Although, theoretically, the 
power exerted by the engine is proportional to the area 
included in the indicator diagram, yet if it were possi- 
ble to reduce the pressure at the very commencement of 
the stroke without affecting the rest of the diagram, no 
doubt the same power might be obtained with some ad- 
vantages in regard to ease of working of the bearings. 
The work done by the steam in any portion of the 
stroke is measured by the pressure on the piston multi- 
plied by the distance through which the piston moves. 
But to get the net amount available for traction we 
must subtract from this an amount of work due 
to the friction of the reciprocating parts and 
journals, The latter, for any particular engine, 
is dependent solely upon the pressure on the piston, 
and is the same for equal angular movements. Now, as at 
the commencement of the stroke, the full boiler pres- 
sure is exerted on the piston, and, through the interme- 
diate parts, upon the crank pin and main journal, we 
have for any given amount of motion the maximum of 
frictional resistance to be deducted from the useful 
work performed by the steam. The latter being de- 
pendent on the leverage with which the steam acts, or 
the perpendicular distance of the center of the crank 
pin from the center line of the engine, may be, and, in- 
deed, is at first less than the resisting work of friction, 
so that we should increase the tractive force of the en- 
gine by reducing the pressure on the piston at this por- 
tion of the revolution, while at the same time we 
should have less tendency to heating the journals. It 
is true the inertia of the reciprocating parts in being 
started into motion relieves to some extent the pressure 
on the journals, but this reduction is only slight in 
amount with parts of the usual proportions, as will ap- 
pear from the following calculation. 

Suppose an engine with a cylinder 16 in. diameter 
and 2 ft. stroke, and assume that the weight of the 
piston, piston rod, crosshead and connecting rod 
amounts to 330 ths. At 180 revolutions per minute, 
which is a fair average speed, these parts, during the 
first 80° of angular motion of the crank, would acquire 
a velocity of 9.4 ft. per second, to impart which would 
require 455.4 foot-pounds of work and as this is 
ted while the parts move through 0.13 ft., the 
e pressure required would be 3,503 ibs., corres- 
0 17.5 tbs. per square inch on the piston, 
ordinary working pressures, would leave 
sper square inch, or9 tons total pressure to 
to the journals. This acts with an 
eof a little over 3 in., or, say, an 













amount equa, 
the crank wr, and if we take 1-10 the pressure as a 
friction, we shall have only 4-5 the pres- 
ank-pin, utilized in traction, while, when 
1s cut off early in the stroke, the tendency to 
g@PMeating is greater at this than at any other por- 
nof the stroke. Of course, the nearer the piston is 
to the end of the stroke the greater is the proportion 
which the friction bears to the useful effect of the 
strain, and by applying the same method of calculation 
to the still earlier portions of the stroke, we shall find 
that for the first 3° the effect of pressure is actually to 
retard the engine. 

The foregoing considerations show us that lead is 
not desirable for the purpose of obtaining the full boiler 
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pressure on the piston at the very commencement of | 


the stroke, and that if this were its only object, it 
might readily be dispensed with. But experience 
shows that, in order to keep the steam line well up to 
the boiler pressure, it is necessary to have the port un- 


covered to its full extent early in the stroke, and this is | 


practically of much more importance than any disad- 


vantages which may arise from the early admission of | 
Furthermore, as | 


steam at the beginning of the stroke. 
we increase the lead of the eccentrics we hasten the 
point of cut-off without bringing the link nearer the 
position of mid-gear, thereby securing a longer travel 
of the valve, and, consequently, less wire-drawing of 
the steam. It should also be borne in mind that in- 
crease of lead involves an earlier closing of the ex- 
haust port and a greater amount of compression. 
When we come to discuss this portion of the diagram, 
we shall show how large an amount of this counter- 
pressure is desirable, and in determining the lead some 
regard should be paid to this feature as well as to the 
time of opening of the exhaust, which, of course, also 
depends upon the lead, or more properly upon the 
amount of angular advance of the eccentric. 

An excess of lead at full gear is, however, often an 


annoyance in starting a heavy train into motion, and it 
would appear, therefore, that the best valve motion is 
one in which this element increases somewhat rapidly 
as the link approaches mid-gear, in which position the 
engine is usually running ata high speed, and the im- 
portance of lead is greater, while its drawbacks are 
less serious. 
WIRE-DRAWING. 

The fall of the steam line while the admission 
port is still open, generally observed in diagrams 
taken at high speeds and with high rates of ex- 
pansion, is the result of expansion, in part useful and 
in part disadvantageous. The steam first admitted un- 
dergoes an expansion as the pressure falls, in all re- 
spects similar to that which occurs after the closing of 
the valve, and is so far economical. That which is sub- 
sequently admitted is subject to a sudden increase of 
volume on passing the port, which is attended with no 
useful effect on the piston, and is therefore wasteful, 
since it involves the loss of an amount of work that 
might have been utilized had the steam reached the 
cylinder at its full pressure. The exact theoretical 
effect of ““wiredrawing,” or its equivalent, “ throttling,” 
may be understood from the following considerations : 
Steam, in expanding, under any circumstances whatever, 
suffers a loss of heat corresponding to an amount of 
work which, in some form or other, is inevitably done, 
the amount being at the rate of one unit of heat for 
every 772 foot-pounds of work. If the steam is in con- 
tact with a piston, and its expansion is due to its mo- 
tion, then the work is performed upon that piston, and 
the heat in consequence abstracted from the steam may 
be said to be converted into useful work. If the steam 
expands into a vacuum, orintoa partially vacuous space, 
then the work performed is applied to setting its own par- 
ticles into motion at a very high velocity, and though 
attended primarily, exactly as in the last mentioned 
case, with an absorption of heat from the steam, yet, 
when the particles are brought to rest by the limits of 
the space, that heat will reappear in the steam and in 
the sides of the containing vessel. 

It is well known that the total heat of steam increases 
with the pressure, so that in reducing its pressure we 
have an excess of heat over what is normal to a state 
of saturation. This excess, however, is not equal to 
the amount converted into work in the act 
of expansion, and it follows, therefore, that the effect 
ofthe latter must be to produce the condensation of an 
amount of steam whose latent heat shall be sufficient to 
supply the deficiency. In the case of steam acting 
against a piston, the heat being permanently converted 
into work, the portion of steam condensed is entirely 
lost for useful effect. In the other supposed case of 
steam expanding into a vessel under a lower pressure, 
the particles of this condensed steam suspended in the 
moving volume are re-evaporated when the heat is re- 
turned to it, on its being brought to rest, provided, of 
course, it be not otherwise absorbed. The effect of 
this is, that not only is there no permanent condensa- 
tion produced, but the steam on coming to rest may be 
superheated to an amount equal to the difference of 
total heat in steam of the original and final pressures. 

Now, in the case of wire-drawn steam, we have ex- 
pansion taking place in both the above manners, and 
the loss arising from it consists in the fact that a por- 
tion of steam that might have done useful work in its 
expansion from the highest pressure is introduced into 
the cylinder nearly in the condition of steam of a 


)} lower pressure, and can therefore do useful work in 


expanding only through a more limited range of 
pressures. This involves a loss far greater than the 
slight advantage of a partial superheating, if, indeed, 
the excess of heat be not absorbed by friction on the 
surfaces of the ports to be carried off into the atmo- 
sphere by the escaping steam at the completion of the 
stroke. It is well, however, to have the fact that this 
superheating does theoretically result from throttling 
clearly understood, even though its practical amount 
and value may be insignificant. 

Aside from the economic loss, there is the scarcely 
less serious objection to contracted passages ; that as 
the cylinder pressure is reduced, and therefore the 
power of the engine in the same proportion, a large 
engine becomes only equal to one of less weight and 
cost, with more liberal steam ways. 

Fig. 3 represents a diagram exhibiting considerable 
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wire-drawing. Thedotted line shows the pressure that 
might have been obtained with the same amount of 
steam more rapidly introduced into the cylinder, show- 


|ing aloss due to this cause of 1714 per cent. of the 


whole power of the engine.—Hngineering. 
TO BE CONTINUED. 








The United Companies of New Jersey. 


As is generally known, the Pennsylvania Railroad 
Company made, a few days ago, an unconditional offer 
to lease the “United Companies” of New Jersey for 
999 years, at an annual rental of 10 per cent., clear of 
tax, on the capital stock, payable semi-annually ; but 
no definite conclusions have yet been reached. There 
is considerable diversity of opinion among the parties 
on the Jersey side of the question, and some little feel- 
ing of State pride is manifested which may for the time 
defeat the proposition. For should the lease be ac- 
cepted by the officers of the ‘United Companies,” it 
then requires not only the approval of two-thirds of the 
par value of the stock, but additional New Jersey legis- 
lation, making a little more explicit the existing law in 
reference to the matter. Should the proposed lease be 
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effected, it will be the largest transaction of the kind 
on record. The “Joint Companies” comprise the 
Delaware & Raritan Canal and the Camden & Amboy 
Railroad, the two works having been consolidated in 
1831. The “United Companies” of New Jersey in- 
clude, in connection with the “Joint Companies,” the 
“New Jersey Railroad.” These three companies main- 
tain separate organizations and severally have a voice 
in controlling all the other roads and properties held by 
each. The Philadelphia & Trenton Railroad is virtually 
part of the Camden & Amboy, though it, too, maintains 
a separate organization. By a contract of some years’ 
standing the Camden & Amboy guarantees to the Tren 
ton the same cash dividends it makes to its own stock- 
holders. The “ United Companies” (the subject mat- 
ter of lease to the Pennsylvania Railroad Company) 
own the following properties, namely—65 miles of 
canal, connecting the Delaware with the harbor of 
New York, and forming a link in the chain of 
inland navigation from the Chesapeake Bay to 
Long Island Sound and the Northern Lakes, and also a 
water outlet from the Pennsylvania coal fields to the 
East. It is navigable for vessels of 250 tons. They 
also Own two main lines of railroad, forming two 
routes between Philadelphia and New York, one of 
which connects with the railroads leading south and 
west from this city, and the other with the railroads 
through Southern New Jersey. These lines and their 
branches consist of 165 miles of road, of which 104 
miles are double track, and with which are connected 
60 miles of sidings and terminal tracks. They also 
own terminal, station, wharf and ferry property, shops, 
dwellings for employes, and other real estate outside 
of the right of way, worth now upward of $6,000,000. 
In addition to this direct ownership, they hold a con- 
trolling interest in 260 miles of auxiliary railroads, and 
lease 43 miles of other railroad, including the ‘ Con- 
necting Railroad,’ the Swedesboro branch from the 
West Jersey, and the line from Camden to Hightstown 
—giving a total of canal and railroad line, including 
double track, owned and leased and controlled by the 
“United Companies” of 644 miles. The railroads in 
which the “ United Companies” have a controlling in- 
terest, and for which the Pennsylvania Railroad Com- 
pany is supposed to have no direct use, are the Belvi- 
dere and Delaware, 69 miles; the Cape May to Mill- 
ville, 41 miles; the Glassboro to Bridgton, 37 miles ; 
the Millville to Glassboro, 32 miles ; the Salem branch, 
17 miles; the Mount Holly to Camden, 1614 miles; 
the Freehold to Jamesburg, 1114 miles; Flemington 
branch, 11 miles; the Swedesboro branch, 9 miles; 
Burlington to Mount Holly, 7 miles; Millstone to New 
Brunswick, 644 miles; Pemberton to Mount Holly, 6 
miles; Perth Amboy to Woodbridge, 644 miles; Vin- 
centown branch, 3 miles, and Rocky Hill to Kingston, 
244 miles. Wefind on examination that, exclusive ofthe 
Philadelphia and Trenton Railroad, the general balance- 
sheet of the ‘‘ United States Companies” shows a total 
debt and capital amounting to $33,693,694, of which $16,- 
249,600 is capital, and $17,848,691 is debt, all at 6 per cent. 
This is offset on the credit side by $25,970,667 of equip- 
ments, appurtenances and real estate, and $6,865,380 
under the head of stocks, bonds and advances,” which, 
with sinking fund, cash, etc., balances the debit charge 
of debt and capital. A new feature within the last few 
days has been introduced in the negotiations between 
the companies, and may eventuate in an arrangement 
more satisfactory to both parties than leasing—we 
mean the proposition to run the Pennsylvania Railway 
trains over the New Jersey roads clear through to Jer- 
sey City. —New York Bulletin. 

[The “ new feature” spoken of in the Bulletin is by 
no means new. Trains of the Pennsylvania Railroad 
have run through to and from Jersey City for years. 
What the Pennsylvania wants is the control of a line 
between Philadelphia and New York, and this, we im- 
agine, it will get sooner or later, if not from the United 
Companies, then in some other way. With several 
thousand miles of line west of Philadelphia, the Penn- 
sylvania Company ought not to be dependent on others 


for an outlet to New York.] 








Train Resistance. 





At the meeting of the Institution of Civil Engineers, 
held in London, on the 24th ult., the paper read was on 
“Train Resistance on Railways,” by Mr. W. Bridges 
Adams. Of this paper the following is an abstract : 

In this communication the author stated the general 
principles that should obtain in reducing train resist- 
ance to a minimum, and in so doing the permanent 
way was regarded as an integral part of the train, with- 
out which it would not work at all. If the true prin- 
ciples of construction were accurately followed, resist- 
ance—other than that of gravity—should be reduced to 
the single element of axle friction. The proper area 
of axle bearing was defined, with a proposed plan of 
axle of tubular form—a true cylinder throughout ; the 
wheels with long bosses revolving independently on the 
axle, and with ample collar bearing to prevent end 
wear of the brasses, the hollow of the axle serving as a 
magazine for a large supply of oil running for a very 
long time, and it was claimed that such an axle would 
be practicably unbreakable. 

To get rid of flange friction against the rails, it was 
stated that the vehicles should have their wheels and 
axles applied to the frames in such a way—“ caster” 
radial—that under all circumsrances each pair of 
wheels should be parallel to the rails, whether on curves 
or on straight lines, with the axles pointing truly to 
centers of curves, or rectangular to the rails. In one 
example, for a wagon frame, the springs were shown 


fixed to the wagon frame, with the wheels and axle | 


boxes sliding beneath them, guided by the flanges 
against the rails. 


to the axle boxes, the load being suspended by long 
shackles, giving very sensitive movement in response 
to flange guidance, 


In a third mode it was shown how 


In another, the springs were fixed | 





two pairs of wheels might be coupled together, at each 
end of a long train, while providing free movement on 
the sharpest curves by the combination of the “ caster” 
radial movement with long vertical spring shackles. 
The importance of self-acting continuous brakes 
through the whole train, arresting it in the same time 
and proportionate space as a single vehicle, was also 
insisted on, as well as the desirability of applying the 
wheel tires elastically, instead of rigidly, thereby pre- 
venting the risk of bursting, and eluding blows, vibra- 
tion, tire friction and noise. 

The principles assumed for the structure of perma- 
nent way were, that it should be non-deflecting, either 
vertically or laterally, by depth of rail, and with a suffi- 
ciently solid head to prevent crushing under the wheels ; 
the mode of applying the rails in their supports being 
such as to prevent their escaping in case of breakage ; 
the fastenings simple, and so arranged as to lay in 
sharp curves where required ; the types of parts as few 
as possible in number, and also the total number per 
mile ; and that it was desirable to have no brittle parts, 
and no timber or rotting material. The plan shown 
was wholly of wrought iron, practically elastic in the 
sleepers, which keyed firmly into the ballast; surface 
packed with the minimum of labor, without any screw 
bolts, fishes, or timber, and with only four types and 
10,000 parts per mile, being one-sixth less than the ordi- 
nary Vignoles rail andsleeper; the total depth of the 
rail being 7 inches, and thus nearly double the vertical 
strength of the ordinary rail, 5 inches in depth. 

The question of engine haulage was then dwelt on. 
The radial engine for curves of 4 chains radius, as used 
on the Great Northern, the London, Chatham & 
Dover, and the Metropolitan railways, was shown with 
four radial trailing wheels instead of two, adapting it 
for 2,000 gallons of water and long journeys, without a 
tender. The four-cylinder bogie engine was analyzed, 
and compared with two twin engines coupled together, 
and the advantages and disadvantages discussed. 

A new class of engine, adapted to give great increase 
of power and steadiness, was described, in which four 
cylinders might be used without causing oscillation. 
The engine had eight driving wheels, the four central 
flanged, with a sufficient length of wheel base for 
steadiness, and the end wheels with plain tires, adapted 
to run without flange friction round curves of 3 chains 
radius. The cylinders were placed at the central 
leugth of the frame, equidistant between the four 
wheels—two on each side, one under the other; the 
two pistons on each side working in opposite direc- 
tions, and thus neutralizing oscillation, each piston 
working a pair of coupled wheels. The engine might 
be worked by one set of eccentrics on the forward 
axles, but in case of an irregular slip of the wheels in- 
terfering with the due entrance and exit of the steam, 
eccentrics could be used to each pair of cylinders, and 
either pair have the steam shut off at pleasure, by the 
driver on the foot plate, when the full power might not 
be required. An express engine on a similar plan 
might have the four end wheels drivers, and the four 
central wheels sliding laterally to suit curves. 

It was shown to be important to distribute the load 
over eight driving wheels to save destructive weights, 
using smaller cylinders and lighter moving gear, while 
retaining great power, and that the general system of 
minimum resistance of the trains and the increased 
power of the engines would enable a larger coal traffic 
to be carried on at a reduced expense. The desirability 
of using liquid fuel for lambent flame in the engines, 
and also of using the steam twice over, from small 
cylinders to large ones, on the improved system, was 
also dwelt on. 








A General Railroad Law for the United States. 





Congress seems to be going into the business of char- 
tering corporations rather extensively of late. It has 
created not only hundreds of eetional banks, but trust 
companies, life insurance companies, savings institu- 
tions, and manufacturing and mining companies. Now 
it is proposed that it shall enact a general law for the 
incorporation of canal, railroad, plank road and mac- 
adamized road companies, to be operated anywhere 
within the United States. 

The bill for this purpose before the House of Repre- 
sentatives is substantially the same in its form as the 
general railroad act of this and other States. Indeed, 
it specially provides that the method of obtaining the 
right of way and material which cannot be —— by 
purchase shall be that provided by the laws of the sey- 
eral States. There are some details which may, per- 
haps, need amending, but they are of small importance 
compared with the main object of the bill. If it be- 
comes a law, it will work a complete revolution in rail- 
road matters of the country ; and though we are dis- 
posed to be jealous of every attempt on the part of 
Congress to charter individual corporations, a general 
act of this nature is a much less objectionable mode of 
doing it. 

It is certainly desirable that an end should be made 
of the restrictions in the way of unlimited competition 
in railroad building which are now maintained by the 
Legislatures of some of the States. In both New Jer- 
sey and Connecticut, for example, certain large railroad 
corporations have, by dint of management, and perhaps 
bribery also, succeeded so far in preventing the build- 
ing of any line likely to divert traffic from theirs. At 
this very moment the united companies which control 
the route across New Jersey, from New York to Phila- 
delphia, are battling at Trenton with herculean energy 
against the chartering of another and competing route 
between the same points. In Connecticut the building 
of an additional road from New York to New Haven 
has been defeated, year after year, by the use of simi- 
lar means. Let this bill now before the House become 
a law, and the contest will be transferred to a theater 
where the public in general can take part in it, and, 
when suffering under an oppressive monopoly, relieve 
themselves without resorting to lobby agencies.—New 
York Sun. 















Validity of Municipal Subscriptions to Railroads in 
Illinois. 





Some time ago the Hon. A. C. Harding, a citizen and 
tax-payer of Warren County, Ijl., sued for an injunc- 
tion forbidding the Board of Supervisors of that county 
to issue $200,000 in bonds, which the county had voted 
to the Rockford, Rock Island & St. Louis Railroad 
Company. A temporary injunction was granted. At the 
January term of the Warren County Circuit Court, a 
motion to dissolve this injunction was tried. The 
decision was rendered by Judge Arthur A. Smith. He 
first disposed of certain allegations as to the informality 
of the election, and then affirmed the validity of the 
law under which the subscription was made, as follows : 


It is argued with great force by complainant’s coun- 
sel, that the powers given in this act of 25th March, 
1869, are extraordinary and beyond constitutional 
limits. 

If the constitutionality of this class of legislation 
was an open question in this State, the Court might 
well hesitate; but this class of legislation has been so 
often held valid by our Supreme Court that it is no 
longer an open question in this State under the old 
constitution, and whatever might be the opinion of this 
Court, it must bow to that of the Supreme Court in 
this question. The Supreme Court held in Town of 
Keithsburg os. Frick, 34 IIl., 405, that the Legislature 
could delegate to corporations the power to subscribe 
to the capital stock of railroads directly, without sub- 
mitting the question to a vote of the people. 

If the Legislature could do this, it is clear that it 
could say to the Board of Supervisors of Warren 
County, you must submit to the people of that county, 
by vote, the question whether they will subscribe $200,- 
000 stock to this company, and you may give such 
notice as you may deem best under the general laws. 

But it is insisted by complainant’s counsel, that the 
act of the 26th March, 1869, limits the power to sub- 
scribe to $3,000 per mile. The first reading of the act 
will show that this position is not sound. 

The first section of the act provides that counties not 
having township ———— may subscribe to the 
capital stock of the Rockford, Rock Island & St Louis 
Railroad Company not to exceed three thousand dol- 
lars per mile, and may be increased to five thousand 
dollars per mile, by a vote of the people. Why the 
Legislature should have said that in counties having 
township organization like the County of Warren it 
might subscribe as much as it pleased, and that in 
counties not adopting township organization they 
should subscribe no more than $5,000 per mile, is not a 
question for this Court to determine. It is sufficient 
for the Court to know that “thus saith the law.” The 
Court must give effect to the law as it finds it ; leaving 
to the wisdom of the people to change it if it is un- 
wise. 

There were other questions discussed in the able 
argument for complainant, but they are not vital to a 
decision of this case, and can not be noticed farther. 

The Court has endeavored to give effect to the plain 
and obvious meaning of these statutes. 

The proof shows that complainant is an old and re- 
spected citizen of Warren County, who, by great in- 
dustry and economy, aided by more than ordinary 
natural gifts, has accumulated vast wealth. He has a 
right to Seaton for himself and the citizens, that be- 
fore their property shall be subject to taxation for this 
debt, that it shall be done according to law. This he 
has undoubtedly done in good faith, and that must atone 
for his mistake of the law. He has a right to insist upon 
a substantial compliance with the law, and no more; 
but the Court will not give a warped and unnatural con- 
struction to those statutes especially to defeat what was 
once, at least, the will of a large majority of the people 
of Warren County. 

Nor would it be just, by such a construction, to de- 
prive the Rockford, Rock Island & St. Louis Railroad 
Company of this subscription, upon the faith of which 
they have built their road through the county. 

Aside from the naked legal liability of the county to 
make this subscription and issue these bonds, common 
honesty and fair dealing demand that this company 
should not be deprived of the fruits of a contract that 
they have performed by constructing their road through 
the county. They have a legal and moral right to de- 
mand that the consideration shall be paid. 

The Court is of the opinion that the election was le- 
gally held, that the subscription was lawfully made, 
and that the injunction should be dissolved. 








—The Newburgh, (N. Y.) Mercury says : “ Mr. R. Cole, 
who is now running a passenger engine on the New- 
burgh Short Cut Railroad, has been following his pres- 
ent occupation since the year 1851. During that time 
he has traveled 585,255 miles, which, had it been on one 
continuous straight line, would have taken him around 
the world twenty-three and one-half times. Mr. Cole 
has kept a record of the different casualties which have 
occurred while he has been engaged in this business. 
This shows the killing of two persons by running over 
them while walking on the track, and, as they were both 
females, exhibits Mr. Cole asa kind of railroad Blue- 
beard. It also shows that he has run over in that time 
eighty-nine sheep, twenty-four cattle, seventeen hogs, 
four horses, and a great many railroad ties.” 








—Mr. John Hart, an old and well-known engineer, 
who has been for twenty years a locomotive engineer 
on the Lake Shore & Michigan Southern Railway, died 
at Buffalo last week. 
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MECHANICS AND ENCINEERING. 


Experience with Steel Rails, 

In the last report of the Lehigh Valley Railroad the 
following facts in relation to the use of steel rails on 
that road are given : 

“The experience of the past year has been satisfac- 
tory. The steel rails laid in 1864, on the Beaver 
Meadow Division, look as well as they did a year 
since, with the exception of three rails, which show 
signs of wearing out. During the past year 13.93 miles 
of track have been relaid with steel, making the amount 
of steel track now 32.31 miles. In 1869 the company 
laid 1,530 tons of the best English iron rails, guaran- 
teed to last from five to seven years, but they have not 
proved satisfactory,” and the report says that it is 
demonstrated that “ nothing short of all-steel, or steel- 
‘headed rails, will prove economical under the present 
“heavy and rapidiy increasing traffic of the road.” 
The relative value of steel and iron is illustrated by 
the experience at the scales at Packerton. The first 
iron rails laid upon the scales lasted one year and 23 
days, and passed a tonnage of 2,263,675 tons. The 
second set of iron rails were in use seven months and 
19 days, and passed a tonnage of 1,520,870 tons. Steel 
rails laid May 28, 1869, have passed 5,509,381 tons and 
show no perceptible wear.” 


Effect of Cold on Iron and Steel. 

A series of interesting papers have been read before 
the Manchester Literary and Philosophical Society, 
bearing upon the question of the effect of intense cold 
upon the strength of iron and steel, and the results 
show that the cold has no appreciable effect, and that it 
certainly does not diminish the strength of the iron. 
Mr. W. Brockbank collated the results of experiments 
made by varlous persons, and gives one curious state- 
ment: Similar frozen bars were tested whilst still 
frozen, and after having been thawed and allowed to 
cool to the ordinary temperature. The frozen bars 
were more crystalline, and showed no sign of fiber, 
whilst those thawed showed a good amount of fiber, 
and were slightly crystalline in the fracture. This is 
most remarkable, since the thawing would thus seem to 
restore the fiber, which had been destroyed by the 
frost. Sir William Fairbairn, Bart., in a paper he con- 
tributed in consequence of the discussion at the pre- 
vious meeting, states that the danger from broken tires 
does not, in his opinion, arise so much from changes of 
temperature as from the practice of heating them to a 
dull red heat, and shringing them on to the rim of the 
wheels. Most, if not the whole of railway tires, ex- 
cepting those of engines and tenders, are not turned, 
but selected by hand, heated and shrunk on the wheels 
with every degree of tension, as suits the convenience 
of the workman. Dr. Joule has made a series of ex- 
periments upon the subject, which result in the general 
conclusion that frost does not make either iron (cast or 
wrought) or steel brittle, and that accidents arise from 
the neglect of the companies to submit wheels, axles, 
and other parts of their rolling stock to a practical 
and sufficient test before using them. The experiments 
by Mr. P. Spence, which form the subject of another 
paper, showed that reduction of temperature, other 
things being equal, increases the strength of cast iron. 
—London Mining Journal. 








Balanced Slide-Valve for Locomotives. 

At the meeting of the Institution of Mechanical En- 
gineers, in Birmingham, England, last month, Mr. Wm. 
G. Beattie, of London, read the following paper de- 
scribing a balanced slide-valve for locomotive engines, 
the following report of which is published in The En- 
gineer : 

“This slide-valve is similar in shape to the old D 
valve, being made cylindrical at the back, and working 
inside a jacket of corresponding form, fixed in the 
steam chest; the steam pressure is excluded from the 
back of the valve by two steam-tight packing rings, 
one at each end of the valve, which are fitted into 
grooves in the body of the valve, and are pressed out- 
wards against the jacket by means of spiral springs. 
The valve is thus relieved of the heavy pressure of 
steam, which, in ordinary unbalanced slide-valves, 
forces the valve against the cylinder-face with a pres- 
sure that amounts, in large engines, to as much as nine 
or ten tons on each valve. The result has been found, 
by experiment, to be, that the balanced slide-valves, 
which are made of cast-iron, require only about one- 
third of the power to move them that is necessary with 
the ordinary unbalanced valves, made of brass. The 
excessive wear and tear to which the ordinary valves, 
and the link motion working them, are subjected, is 
thus avoided with the balanced valves, and there is a 
considerable saving both in first cost and maintenance ; 


there is also an important advantage in the facility 
with which the engine can be reversed with steam on. 
The economy of fuel consequent upon the saving in 
the power required to work the balanced valves has 
been found, by the experience of continued working, 
to amount to 214 Ibs. of coal per mile run; and a large 
number of engines, both passenger and goods, have 
been fitted with these valves, on the London & South- 
western Railway, some of which have now been work- 
ing for two years and a half, and have proved com- 
pletely satisfactory.” 

Fastening Steel Tires, 

Under this head we saw, two weeks ago (page 461), 
part of an article written by Mr. Toothe, of the Wil- 
liam Butcher Steel Works. At the close of this article 
Mr. Toothe gives an account of the only steel tire that 
he had actually known to be worn out in the United 
States, which was taken off and reset after it had run 
about 220,000 miles, and afterwards ran about 20,000 
miles before it was worn out. The last sentence in our 
copy says that the “engine weighed 32144 tons.” Mr. 
Toothe wrote 2214 tons, which, as he says, is an im- 
dortant difference in estimating the life of a 244 inch 
steel tire. 

Hoosac Tunnel, 

A Committee of the Massachusetts Legislature, ap- 
pointed to examine the Hoosac Tunnel, have lately re- 
ported as follows: ‘The central shaft has been sunk 
to grade, and the work of excavating the tunnel east 
and west has been commenced, and a small distance ad- 
vanced in each direction previous to Jan. 1, 1871. The 
necessary steam power, air compressers, machinery, 
pumps, etc., are already placed, and are in complete work- 
ing order ; and other additional apparatus for drilling 
by machinery will be introduced as soon as progress by 
hand labor has opened a space large enough for the 
purpose. During the early part of the year the pro- 
gress in the heading east of the west shaft was, in con- 
sequence of the hardness of the rock encountered, 
slow, falling behind the rate which was originally con- 
templated by the contract. The workings, however, 
have been industriously prosecuted, and the present 
rate considerably exceeds the standard above referred 
to. The brick arch through soft veins of rock at the 
west end is being carried forward in a thorough and 
substantial manner, under the charge of experienced 
and careful men. These difficulties, however, do not 
conflict with the expectation entertained by the con- 
tractors of finishing the tunnel in advance of the date 
to which they are limited by the contract. Ina record 
giving a comparison of the work done with that re- 
quired by the contract, it appears that the items of 
work undertaken or completed to which requirements 
are or have been attached should have been, up to Jan- 
uary 1, 1871, $1,667,827.66, and value of said items 
actually done up to that date was $1,308,124.10, and the 
deficiency in progress in the items, to January 1, 1871, 
was $359,703.56. Of this deficiency, $245,466.84, or 
more than two-thirds of the whole amount, was upon 
the central section. From the west portal of the tunnel 
about two miles of railroad must be constructed to 
connect at North Adams with the railroad now built, 
and the committee, in view of the rapidly increasing 
business in the town and its vicinity, recommend the 
early purchase of the land necessary for this purpose. 
The committee come to the conclusion, in view of all 
the difficulties which have been encountered, and the 
hindrances now in the way, that the contractors will be 
able to finish the tunnel within the time specified in the 
contract.” 


The Westinghouse Brake in New England. 

A trial of this brake was had on the Boston & Proy- 
idence Railroad last week which was witnessed by 30 
or 40 prominent railroad men, chiefly from Boston. 
The train of seven cars ran between Boston and Mans- 
field, making two stops each way. The Railway T mes 
reporting the trial says : 

“The absence of that jerky motion where brakes are 
applied by hand, and the graduated but powerful con- 
trol by which the engineer brought the train to rest at 
each stopping-place, could not but be noticed. Run- 
ning at about twenty miles per hour, the train was 
brought to rest in 312 feet, although it was snowing, 
and the rails therefore slippery at the trial. By using 
this brake two important things are secured: a gradu- 
ated brake power, and the control of the train by the 
engineer. We have always claimed that these two 
requisites were of the first importance, and by this de- 
vice they are secured, so long as no disarrangement of 
the device, which extends from the engine to every 
car, is secured.” 


Method of Warming Railroad Cars, 
For the purpose of warming and ventilating railroad 
cars, it is proposed by Mr. Grandjeau, of Paris, to use 








a reservoir of suitable capacity, divided into any num- 


ber of compartments, in which are placed sponges sat- 
urated with the essence of petroleum, mineral essence, 
or any other carburet of hydrogen of a volatile nature. 
In the middle of these compartments, spaces are left, 
so as to introduce wicks, which should touch the bottom 
of the receptacle, the number of the same being as 
large or as limited as desired ; the upper part of the 
wicks enter burners placed at the top of the reservoir. 
When these burners are lighted they constitute a regu- 
lar stove, by means of which the warming of the car is 
effected.— Exchange. 


Hastings Bridge. 

The Hastings Gazette says of the St. Paul & Chicago 
Railroad Company’s bridge, now building at that place : 
“Materials are accumulating very rapidly for the 
bridge. Stone, timber, etc., test the capacity of the ice, 
and still car load after car load is unladen daily. The 
cribs in the river have been sunk to the bottom, and 
the solid masonry is rising above the water. The en- 
tire surface of the piers is built in with huge rocks and 
then grouted with cement, making it almost as solid as 
a block of stone. Two of the three piers in the river 
have their base, or under-water structure complete, and 
all possible dispatch is being made with the entire 
work. Two sets of hands are employed, one relieving 
the other, and night and day the work goes on. An- 
other month of solid ice will put the work beyond the 
contingency of a thaw, with almost a certainty of the 
entire work being completed in June.” The American 
Bridge Company have, we believe, the contract for the 
superstructure. 


The Narrow Gauge in India. 

We published some weeks ago several papers relat- 
ing to the gauges recommended for the new “ secondary 
system” of railroads to be constructed in India. It will 
be remembered that three members of a commission to 
whom the question was referred reported in favor of a 
2 ft. 9 in. gauge, which is just one-half the width of the 
standard gauge in India. The other member, Mr. John 
Fowler, recommended a 3ft. 6 in. gauge, which also was 
favored by the influential technical journal, Hngineering. 
The Governor-General has decided in favor of a 3ft. 3 
in. gauge. 

Prevention of Boiler Incrustation. 

The following is a report of a paper read last month 
before the Institution of Mechanical Engineers by Mr. 
George Addenbrooke, of Darlaston, England, ‘“ On 
Whittle’s Plan for Preventing Deposit and Incrustation 
in Steam Boilers :” 

The object of this plan is both to free boilers entirely 
from incrustation, and also to render harmless the im- 
purities contained in the water, and prevent them from 
so thickening the water in contact with the heating sur- 
face of the boiler plates as to interfere with the due 
escape of the steam generated. This object is accomp- 
lished in a ready, inexpensive and effectual manner, 
by placing loosely inside the boiler a lining composed 
of thin iron plates, extending over the entire heating 
surface of the boiler nearly up to the ordinary water 
level, with a uniform space of a few inches left between 
the boiler plates and the lining, for the circulation of 
the water. Inthe bottom of the lining are made open- 
ings, or a single long slot, round the edges of which the 
lining plates are turned up to some height, so as to pre- 
vent the mud that collects inside the lining from pass- 
ing out through the openings with the circulation of the 
water. The effect of adding the lining inside any 
boiler is that a very active circulation of the water is 
produced ; the water in the narrow space between the 
lining and the boiler plates becomes heated by contact 
with the heating surface of the plates, and forms a con- 
tinued rising current, which passes over into the inte- 
rior of the lining, carrying with it all the earthy matter 
that has been precipitated by the evaporation of the 
water. In the comparatively quiescent water inside the 
lining, this earthy precipitate then settles down to the 
bottom of the lining, where it remains harmless in the 
form of soft mud, which never comes in contact with 
any part of the boiler heating surface, and is got rid of 
by blowing off at regular intervals as it accumulates. 
The lining has thus the effect of separating the mud 
from the water and rendering it harmless by simply 
mechanical means; but in the case of using chemical 
means by employing boiler “compositions,” the mud is 
dissolved and continues mixed up throughout the water, 
which consequently becomes so much thickened as to 
cause injury to the boiler by overheating of the plates. 
The uniform space between the lining and the boiler 
plates is preserved by short studs at suitable intervals, 
upon which the linning plates are cottered; and any 
portion of the lining can readily be removed, whenever 
desired, for the purpose of examining the boiler plates 
at any part. Not only does the rapid circulation of the 
water over the heating surfaces prevent the formation 
of any incrustation upon the boiler plates, even when. 
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using very bad water, but in boilers previously in- 
crusted with a considerable thickness of scale the ap- 
plication of the lining has resulted in the gradual and 
complete removal of the incrustation, the scale being 
washed over in fragments into the inside of the lining. 
Some of the boilers fitted with this lining have purpose- 
ly been kept in constant work day and night for more 
than two months, with feed water containing a large 
portion of earthy matter, and without blowing off ; and 
on subsequent examination the boiler plates have been 
found clean and free from incrustation, while a large 
accumulation of mud was deposited in the interior of 
the lining, so much in excess of the quantity of mud to 
be removed from an ordinary boiler as to prove clearly 
the value of the lining in separating the deposit from 
the water. Considerable economy of fuel is found to 
result from the more perfect communication of heat to 
the water in the boiler, consequent upon the clean heat- 
ing surface and the continuous active circulation 
effected by the lining. Specimens were exhibited of 
the soft mud collected in the lining in different boilers, 
and of the hard scale formed upon the surface of the 
plates in the same boilers previous to the application of 
of the lining. 

In reporting this, Te Engineer says that this plan for 
securing circulation in steam boilers was patented many 
years ago by Jacob Perkins, precisely in the form used 
by Mr. Whittle. 

Ventilation of a Ralroad Tunnel. 

At a meeting of the British Institution of Mechani- 
cal Engineers held in Birmingham on the 26th ult., Mr. 
John Ramsbottom, the President, read a paper “On 
the Mechanical Ventilation of the Liverpool Passenger 
Tunnel on the London & Northwestern Railway,” of 
which the following isasummary: This tunnel, which 
forms an ascending incline of a mile and a quarter in 
length from the terminal station in Lime street, was 
worked until recently by a rope and stationary engine, 
to avoid fouling the air of the tunnel by the passage of 
locomotives ; but the increase of traffic having neces- 
sitated the abandonment of the rope, and the substitu- 
tion of locomotives for bringing the trains up through 
the tunnel, it became requisite to provide some efficient 
means of ventilation for clearing the tunnel speedily of 
the smoke and steam after the passage of each train. 
A large exhausting fan has been designed by the writer 
for this purpose, which works in a chamber situated 
near the middle of the length of the tunnel, and draws 
the air in from the tunnel through a cross drift, dis- 
charging it up a large tapering chimney that extends 
to a considerable height above the surface of the ground 
over the tunnel. The fan is about 30 ft. diameter, and 
is made with straight radial vanes; it revolves on a 
horizontal shaft at a speed of about forty-five revolu- 
tions per minute, within a brick casing built concentric 
with the fan for the first half of the circumference, and 
afterwards expanding gradually for discharging 
into the base of the chimney, the air from the 
tunnel being drawn in at the center of the fan at each 
side, and discharged from the circumference of the fan 
by the revolution of the vanes. The engine driving 
the fan is started by telegraph signal at each departure 
of a train from the terminal station, and the fan is kept 
running until the discharge from it becomes quite clear, 
showing that no steam or smoke remains in the tunnel ; 
this is usually the case in about eight minutes after the 
time of the train entering the lower end of the tunnel, 
and the passage of the train through the tunnel occu- 
pies about three minutes. The fan draws air in at both 
ends of the tunnel simultaneously, and begins to clear 
the lower end immediately upon the train entering ; 
the clearing of the upper end commences as soon as 
the train has passed out of the tunnel, and as the fan 
is situated nearer-the upper end of the tunnel than the 
lower, the clearing of both length is completed almost 
simultaneously. The fan is constructed so as to allow 
an uninterrupted passage through it for the air whilst 
the fan is standing still, and the natural ventilation 
thus obtained by means of the large chimney is found 
sufficient for clearing the tunnel during the might and 
some portion of the day, without the fan being worked 
at those times ; this natural ventilation is aided by the 
engine exhaust and the boiler flue discharging into the 
chimney. The fan has now been in regular operation 
for three-quarters of a year, and has been found com- 
pletely successful. 





TRAFFIC AND EARNINGS. 


—The traffic receipts of the Grand Trunk of Canada 
or the week ending January 21 amounted to £34,700, 
against £28,200 in the corresponding week of last year, 
showing an increase of £3,500, or 1214 per cent. 

—The New York Commissioners of Emigration re- 
port that during the year 1870, 255,435 passengers ar- 








these, 72,000 were from Germany, 65,000 from Ireland, 
38,000 from England, 11,500 from Sweden, and about 
5,000 more from the other Scandinavian countries, 
Sweden and Norway ; 10,500 from Scotland, 2,200 from 
France, 2,000 from Italy, 1,900 trom Switzerland and 
not so many as 600 from any other one country. Most 
of these immigrants are transported inland by rail, and 
they afford a special traffic to some of the trunk lines 
which is quite important. 

—The traffic receipts of the Great Western of Canada 
for the week ending January 20 amounted to £16,989, 
against £15,375 in the corresponding week of last year, 
showing an increase of £1,614, or 1044 per cent. 

—The Buffalo Commercial Advertiser gives the follow- 
ing statistics of grain imports into the State of New 
York during 1870: 


Bushels. 
45,525,463 


At Buffalo, by lake and Grand Trunk Railway............ . $ 
oe ane 


At Buffalo, by Lake Shore Railway................. 





eae -- 12,279,046 
At New York, by railroads outside State. - 7,356,057 
At New York, by vessels, coastwise...................00+ 2,910 ,724 

Wi ok s4X0. 0000 nbenksbabedsscnn bast hausceaeeasasnenbe 85,989,089 


The lake receipts at ports other than Buffalo and 
Oswego are not given. 

—The following table gives the receipts of grain at 
the ports of Chicago, Milwaukee, Toledo, Detroit and 
Cleveland aggregated for the years past, compared with 
the aggregated receipts of grain at New York for the 
corresponding years. The receipts include flour esti- 
mated as wheat, each barrel of flour being reckoned as 
equal to five bushels of wheat: 


Aggregate Aggregate Per cent. of 
receipts at receiptsat the lake ports 
lake ports New York receipts at 
bu. bu. New York. 

56,221,654 79.4 

83,443,391 81.6 

81,586,796 74.1 

68,701,837 70.4 

55,351,700 10.3 

55,778,778 62.2 

897,871 55.9 

49,768,232 499 

60,571,799 55.2 

65,389,073 55.0 

69,443,567 59.1 





The receipts at New York might be expected to vary 
very nearly as the exports to foreign countries ; but there 
is another element to be taken into consideration, and 
that is, the growing disposition to send grain directly 
from the producer in the West to the consumer in the 
East. While New York remains the great exporting 
depot for grain, it has to a great extent ceased to be a 
distributing depot for the manufacturing towns of New 
England and the Middle States, which are now, to a 
great extent, supplied more directly, either by rail from 
Buffalo, or by rail from the West. 


—The Chesapeake & Ohio Canal earned $357,969.54 
in 1870. The receipts were $18,701.06 less, and the ex- 
penses $15,874.08 less, than in 1869. 


—The earnings of the Cincinnati, Sandusky & Cleve- 
land Railroad for the six months ending December 31, 
1870, were $449,437.01 ($2,628 per mile); the expenses, 
$260,229.50, and the net earnings, $189,207.51 ($1,106 per 
mile). In the corresponding period of 1869 the earnings 
were $462,355.55; the expenses, $287,483.67, and the net 
earnings, $174,871.88—showing a decrease in earnings 
of $12,918.54, with a decrease in expenses of $27,254.17 ; 
making the increase in net earnings, $14,235.63. 


—The Canadian Monetary Times gives the following 
report of the earnings of the Canadian railroads in the 
month of December : 


Name or Roan. Miles. Miles. 


Receipts. Receipts. 
1870. | 1869. | 1870. | 1869. 











Geet THAI soo 0 ccccccscccvccece $415,540 $419,195 351%) 351% 
OO } 53,365, '723,4201,877 1,877 
London & Port Stanley. , 075) 2,628 2% WA% 
Welland............. oe] 515) 2,754, 25 | 
Northern............. ‘| 51,010 45975 97 | «ot 
Midland of Canada................ | 11,368 9,395 56 56 
Brockville & Ottawa.............. | = 18,463 13,332 86 86 
ee ee ea SE ccesnsens z= 2 wn 
St. Lawrence & Ottawa........... | 11,215 12,680 54 54 
New Bru swick & Canada........ 11,535 8,380, 116 116 
European & North American..... 21,103 15,387, 108 | 108 
" _ " Seay 27,554 23,420, 145 1% 
Windsor & Annapolis.......... a fee S DR jocccses 
Widiacscckeesssiibeesied |81,350,042 $1,275,861 2,556 


2,440 


This shows an increase in mileage of about 7 per 
cent., and an increase in receipts of about 644 per cent. 

—The annual report of the Savannah & Charleston 
Railroad for the year 1875, makes the following show- 
ing: 


Gross earnings for the year............cessececceeceeecees $147,345 29 
Operating expenses for the year............s2eeeseeeeeeeee 89,989 94 
EE COI i nse ska ciniannecnsennes sact $57,855 35 


A comparison of operations during 1860 with those 
of 1860 shows the following results : 








—The receipts of the Grand Trunk Railway for the 
week ending January 28, 1871, were £27,600 against 
£26,400 for the corresponding week of 1870, an increase — 
of £1,200, or about 4% per cent. : 
—The annual report of thé Atlantic & Gulf Railroad 


makes the following showing of the condition and bus- 
iness of the road : 


eR intnliiicicnrdcsevcisnncseicichicnndeasvicasel $776,312 78 
“ DN i ae catia tet na teedbia Saseitn 226,592 73 
OD Esa euthebebed Use scetsesedssebsndobevedeastoneds 20,262 00 
SG etatncnntice + acbe¥ecctnstetie -. 8,808 50 

| I ae ee ee ee $1,081,971 01 
es Mbannccscckseecsncecnccnscscecnesece 
Increase (31% per cent.)............ Gneswakiie $247,641 26 





OLD AND NEW ROADS, 


Portland & Kennebec. 

This road was leased on the 12th of May, 1870, to the 
Maine Central Company, though, for convenience, the 
old organization and a separate system of accounts 
were maintained up to the ist of January last. The 
two companies are now operated practically as one. 
The President’s report, just published, shows that the 
company have during the year past hada series of 
calamities from fires and flood, though the losses by 
fire have in all cases been fully covered by insurance. 
In January and February, 1870, nearly all the bridges 
on the line were carried away, the heaviest loss being 
the wooden bridge over the Kennebec at Augusta. 
This has been replaced by an iron bridge which cost, 
with repairs to piers and engineering, nearly $120,000. 
Notwithstanding the obstructions to business the earn- 
ings show an increase over preceding years. 

New Indiana Rallroads, 

The Indiana Legislature has passed a bill to extend 
the time for the completion of railroads in that State, 
whose time has been heretofore extended, and the roads 
not yet finished, which would apply especially to those 
holding the rights and interests of the old Indiana & 
Illinois Railroad Company, the parties expecting funds 
for their work from the French, and that resource hav- 
ing failed on account of the European war, they needed 
this extension of time. 

Cincinnati, Hamilton & Dayton. 

The stockholders of the company met on the 13th 
and voted almost unanimously in favor of the propo- 
sition to guarantee preferred stock of the Dayton & 
Michigan Railroad Company to the amount of three 
million seven hundred thousand dollars. The issue of 
this stock by the latter road was authorized by a vote 
of their stockholders taken under the act of the Ohio 
Legislature, passed April 16, 1870, “to enable railroad 
companies to redeem their bonded debts,” for the pur- 
pose of providing means for the redemption of its 
bonds. The stock is to be divided into seventy-four 
thousand shares of fifty dollars each, dividends, at the 
rate ot 8 per cent. per annum, to be paid quarterly at 
the office of the Cincinnati, Hamilton & Dayton Rail- 
road. ‘The officers of the Cincinnati, Hamilton & Day- 
ton Company make a statement to this effect, that, “ in 
guaranteeing the punctual payment of the interest on 
the contemplated issue of the preferred stock by the 
Dayton and Michigan Company, this company does 
not incur any increased liabilities, the avails of the 
issue of the preferred stock being appropriated solely 
to retiring the mortgage bonds of said Dayton & Michi- 
gan Company, now amounting to $4,260,500, the aver- 
age maturity of which is about twelve years, when, to 
provide for their payment, a new issue of bonds must 
be made, in the sale of which a sacrifice may well be 
apprehended, while the obligation by the proposed 
guarantee is to pay the interest only, and the company, 
when in funds, can purchase the stock, if it is consid- 
ered its interest so to do.” 

Holly, Wayne & Monroe, 

The Flint & Pere Marquette Railroad Company has 
taken a contract for the building of the Holly, Wayne 
& Monroe road, from Holly to Monroe, and has made a 
contract with the Wyandotte Rolling Mills to furnish 
6,500 tons of rails between May and November. Cap- 
tain E. B. Ward (President of the Flint & Pere Mar- 
quette Company, and also of the rolling mill company), 
in turn, takes $250,000 of the 8 per cent. bonds of the 
latter road, guaranteed by the former. Contracts for 
rolling stock, etc., have also been made, and the road 
will soon be running from Holly, on the Detroit & Mil- 
waukee road, to Monroe, where it connects with the 
Michigan Southern for Toledo. 

Cairo & Fulton, 

Mr. Thos. Allen, President of the St. Louis & Iron 
Mountain Railroad Company, to whom the Cairo & 
Fulton road, in Missouri, was transferred last summer, 
advertises for bids for the grubbing and grading neces- 
sary on the old line, which was about twelve miles, The 

rails of the road, which were torn up some time since, 








rived at that port, 212,170 of whom were aliens. Of 





1869. 1870. Increase. 
Receipts from freight,.......... $29,643 21 $47,712 87 $18,069 66 
Receipts from passengers....... 17,594 6) 87,046 13 69,501 53 
Receipts from mails, etc........ 4,596 32 12,536 29 7,989 97 
$51,834 18 $147,845 29 $95,511 16 
Operating expenses............ 46,777 89,989 94 
$5,056 57 $57,855 85 
enn al teens ONE BB ois vice cicesesncesececssesvessses $52,298 78 


are now lying along the road bed. The first twelve 
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miles from Bird’s Point, opposite Cairo, west to Charles- 
ton, where the Iron Mountain road is met, need little 
more than reconstruction, and will be completed first ; 
after which it is proposed to extend the road fifty miles 
farther southwest. 

Elkhart & Lake Michigan. 

According to a correspondent of the Detroit Tribune, 
arrangements are making for again commencing work 
on this line, which is to run from Elkhart, Ind., north- 
west 42 miles, through Niles, to Benton Harbor, Michi- 
gan. Some grading was done last season, but work was 
suspended when it was found that township aid could 
not be secured. The stockholders are now paying in 20 
per cent. of their subscriptions, and giving notes for 
the balance, payable ninety days after the completion 
of the road. 

Toledo, Peoria & Warsaw. 

The Burlington Hawkeye learns that arrangements 
are perfected for building a branch of this road to Bur- 
lington, as soon as the ground settles in the spring. The 
company will use some seven or eight miles of the Chi- 
cago, Burlington & Quincy track next to the bridge, 
leaving only about 12 miles of road to be built. They 
will cross the bridge on the same terms as those on 
which other roads cross, which are stated thus: “The 
estimated cost of the bridge is $1,200,000, on which its 
business is to pay 10 per cent., all roads using it to pay 
in proportion to that use. At present the cost is $2.50 
a car, which, of course, will diminish as business in- 
creases.” 

Atlantic & Pacific. 

The company proposes to construct a branch from 
Neosho, or a point near it, west by north to Baxter 
Springs, the southern terminus of the Missouri River, 
Fort Scott & Gulf Railroad. Recently the people of 
Baxter Springs have voted a considerable subscription 
in aid of the branch, which, it is believed, will secure 
its construction to that point, and now an effort will be 
made to have it continued westward to Chetopa or some 
point a little further north. 


Gilman, Clinton & Springfield. 

The Gilman Star of February 18 says: ‘“ Active op- 
erations will be commenced on the Gilman, Clinton & 
Springfield road in a few days ; those who should know 
say on Monday next. Buildings willbe at once erected, 
track-laying commenced, and, before corn is laid by, 
we will be able to take a trip to Clinton on the new 
road. We believe that this road will be continued to 
the State line, as a number of gentlemen are forming a 
company for that purpose.” 

Pacific of Missourl, 

The company have contracted with Barney, Smith & 
Co., of Dayton, Ohio, for eight new passenger cars and 
two sleeping coaches, fitted with the Miller platform 
and coupling. 


Helena to Missouri. 

A correspondent of the St. Louis Republican says: 
“The contract for the building this road from Helena 
to the Missouri line (some 150 miles), has been awarded 
to Messrs. Kirby, Keyser, Dorsey and Shirley. 


Chicago & lowa. 

The track is laid to within a few miles of Oregon, and 
but little progress has been made there within the last 
two or three weeks. Mr. Blunt, with his party, has 
been running lines between Oregon and Foreston, and 
is now surveying the route beyond to the Mississippi. 
Marietta & Cincinnati, 

At the annual meeting last Wednesday the earnings 
for 1870 were reported as follows: Gross earnings, 
$1,420,345.55 ; increase nearly $29,000. Expenses $1,- 
342,165.27. Embraced in the expenditures is a large 
outlay for the equipment and improvement of the road. 
Fifty miles of new rail have been laid. 

Cincinnati, Hamilton & Dayton. 

At a meeting of the stockholders of the Cincinnati 
& Dayton Railroad Company on the 15th inst., an al- 
most unanimous vote was cast to guarantee $3,700,000 
of preferred stock of the Dayton & Michigan Railroad 
Company, the issue of which has been authorized by 
the latter company, under the act of the Ohio Legis- 
lature of April 16, 1870, to enable railroad companies 
to redeem their bonded debt. 

West Wisconsin. 

A bill has recently passed the Wisconsin Senate, with 
but two dissenting voices, prohibiting the West Wis- 
consin Railway Company from consolidating with or 
making running connections with any one road to the 
exclusion of another. 

Plymouth, Kankakee & Pacific. 

The Engineer informs us that the President, Mr. 
James McGrew, of Kankakee, has completed arrange- 
ments by which the early completion of the part of the 
line in Indiana is secured. The location and profiles 
have been made, the contract for ties let, and the offi- 
cers are now negotiating for the right of way from the 





Illinois State line to Plymouth, Ind. The contract for 
grading this part of the line, which is about 65 miles 
long, is to be let by the middle of March. 

Chicago & Southwestern, 

Regular trains are now running from Wilton to Cen- 
treville, which is 163 miles from Davenport. Beyond 
Centreville, as far as princeton, the grading is nearly 
completed. Between Princeton and Trenton everything 
is ready for the track layers. Theiron for the entire 
line is purchased and either on hand or on the way, and 
it is expected that the track will be laid southwest to 
Trenton by the middle of June. Mr. Ford, of Weston, 
Mo., as well as Mr. Ogden, is contractor for the line 
between Cameron and Trenton. 

Burlington, Cedar Rapids & Minnesota. 

A correspondent writes us from Blue Earth City giv- 
ing good authority that it is the intention of the com- 
pany to grade their entire line from Cedar Falls to 
Blue Earth City, a distance of 120 miles, the coming 
season. The road is now under contract from Cedar 
Falls to Mason City, to which latter point it is located. 
California & Oregon, 

This road is completed from Roseville, on the Cen- 
tral Pacific road, 18 miles north of Sacramento, north, 
107 miles, to Tehama. The San Francisco News Letter 
says the surveys are completed for its extension up the 
Sacramento Valley and on to the Oregon boundary, and 
work will be begun as soon as the rainy season closes. 
Erie Improvements. 

Some one takes the side of Fisk and Gould in a letter 
to the Cincinnati Gazette, and controverts the assertion 
of Mr. John Swann to the New York Legislature, that 
during their administration but $6,300,000 has been ex- 
pended for permanent improvements, while the capital 
has been increased about $50,000,000. He says: 

“When Messrs. Gould and Fisk were elected to the 
control of the Erie its iron was worn and its roadbed 
in bad order. There is now no better track in America. 
Does Mr. John Swann say that is not a permanent im- 
provement ? It was then deficient in passenger coaches 
and equipments. Now there are plenty, and as fine as 
any road in this or his own country can show. There 
was no steel rail. Now the entire track is being grad- 
ually changed, the iron rails giving place to the steel. 
Then there were thirty or more different classes of en- 
gines on the line; now two uniform styles only are 
constructed—one for passenger and one for freight bus- 
iness. Then it was scarcely safe to run twenty miles 
an hour; now the road is as safe at forty-five miles as 
human precaution can make it. Then there was no 
outlet for freight from Buffalo or Dunkirk except over 
the track of a line whose interests are with a compet- 
ing line to Erie ; now a new independent line for pas- 
enger and freight traffic has been secured by way of 
Suspension Bridge. This new line alone will be worth 
more than $6,000,000 to the Erie.” 

North Missouri, 

The Financial Chronicle says: ‘The North Missouri 
Railroad has become temporarily embarrassed, and 
some of its bills payable have recently gone to protest, 
which we understand has been occasioned by the very 
large expenses for construction and improvements dur- 
ing the past and previous years, resulting in the ac- 
cumulation of a floating debt amounting to about #2,- 
500,000. It is stated that the road will probably obtain 
an extension from the creditors and arrange its affairs 
so as to meet all liabitities, but whether this proves to 
be the case or not, the value of the first and second 
mortgage bonds can hardly be affected as the road has 
probably cost over $20,000,000, and we have the opinion 
of a party well inf rmed on the subject that it would 
sell for $12,000,000 on foreclosure. The first mortgage 
is $6,000,000, the second mortgage $4,000,000.” 

South Pacific Railroad. 

On the 21st inst. the House of Representatives finally 
passed the bill incorporating this company, and en- 
dowing it with a land grant. As it had previously 
passed the Senate, it now needs only the President’s 
signature to make ita law. Its name as it passed the 
Senate was the “Southern” Pacific instead of the 
“South” Pacific. A summary of the bill and the 
names of the corporators are reported by telegraph as 
follows: The incorporators are John C. Fremont, 
James L. Alcorn, G. M. Dodge, O. C. French, John D. 
Caldwell, J. Noah, O. C. Osborne, Timothy Hurley, C. 
C. Pool, Cyrus N. Martin, John M. Corse, George E. 
Wentworth, P. H. Morgan, J. D. Cameron, Marshall O. 
Roberts, James L. Hodges, John Ray, W. Vermilye, 
Enoch L. Fancher, Charles F. Livermore, Joseph H. 
Oglesby, John Whytock, Daniel Drew, F. S. Davies, 
W. Orton, A. C. Babcock, Thos. A. Scott, Samuel D. 
Hoffman, H. Ramsdell, W. H. Jackson, R. C. Parsons, 
Delos W. Emmons, M. A. Southworth, John H. Hall, 
G. C. Kinsey, W. T. Clark, James Dart, H. Jacobs, L. 
T. Smith, W. P. Dole, C. A. Weed, A. P. H. Safford, H. 
McCullough, Charles Jackson, Elisha Dyer, Alfred An- 





thony, James Hoy, M. W. Benjamin, H. D. Cooke, Jo- 

seph R. West, W. 8. Huntington, J. M. Tibbetts, C. C. 

Leondridge, D. D. Porter, M. Woodhull, Hiram Price, 

M. C. Hunter, W. T. Walters, J. B. Browlow, T. A. Morris, 

Owen Fuller, J. H. Ledlie, R. M. Bishop, Sam’l Craighead, 

N. Stanton, Augustus H. Whiting, G. L. Johnson, J. W. 

Goodland, Powell Clayton, Samuel Tate, W. Bolton, H. 

Robinson, George Maney, O. H. Byrum, M. Burns, J. 

C. Goodloe, E. G. Barney, Cyrus Busey, J. W. Tarney, 

J. Lockwood, E. M. Davis, N. Patton, W. Flanigan, G. 

O’Brien, E. P. Buell, G. H. Gidding, J. J. Newell, E. W. 

Rice, R. M. Shoemaker, Samuel Sloan, 8. W. Morton, J. 
B. Bowman, L. M. Flourney, J. J. Hinds, G. R. Weeks, 
J. T. Leedling, B. C. Gilbert, B. D. Williams, Thomas 
Olcott, G. A. Fosdick, Harry Hayes, P. 8. Forbes, John 
8. Sprague, L. R. Marsh, A. W. Beckwith, J. C. Stanton, 
Cyrus H. Baldwin, A. J. Hamilton, Rush R. Sloan, Silas 
C. Colgrove, Samuel D. Jones, N. H. Decker, William 
N. Leet, B. J. Allen, J. B. Chanes, Augustus Kountz, 
John N. Goodwin, William 8. Rosecrans, Michael 
Hahn, H. C. Warmoth, J. 8. Williams, G. M. Spencer, 
L. G. Higby, W.C. Kimbal], and all such persons as 
shall or may be associated with them and their suc- 
cessors. It requires the corporators to meet in New 
York within ninety days from the enactment of the 
bill, open subscription books, and to organize a com- 
pany when $2,000,000 of stock is subscribed and $20,000 
paid in. The capital of the company is limited to 
$50,000,000 unless Congress authorizes an increase. 
The purchase and consolidation of any existing railroad 
companies on the route, with all their franchises and 
land grants, is authorized, though it is forbidden 
with any competing line to the Pacific, and the 
right to purchase or accept State or individual 
grants of land for legitimate purposes. The company 
is conceded a right of way four hundred feet 
wide through public lands, forty acres of land wherever 
necessary for station purposes, together with twenty 
alternate sections per mile of public lands through the 
Territories, and ten sections per mile in California is 
granted to the company, with the provision that the 
land not sold within three years from the completion of 
the entire road shall be subject to settlement and pre- 
emption at not over 2.50 per acre. The construction 
bonds are secured by mortgage on the road, rolling 
stock, and franchises, and the land bonds are secured 
by mortgage on the land grants authorized. The con- 
struction of the road is to be begun at both ends. Land 
patents are to be issued on the completion of every 
twenty miles, and the entire road is to be finished in ten 
years. Only iron or steel rails manufactured from 
American ore, except that already purchased, are to be 
used. The government is to have the use of the road 
on the same terms as private individuals, and to have 
precedence in its service, and Congress has the right to 
fix the passenger and freight tariffs, though they shall 
not excede those of the Central and Union Pacific rail- 
roads. Fullliberty is given other companies to con- 
nect and intersect the Southern Pacific, and the latter 
is forbidden to discriminate in favor of or against any 
such companies. The directors of the company are 
forbidden all share or interest in the contracts for the 
construction, equipment, or running of the road, and 
any such existing contracts are annulled. 

Missouri Central, ' 

It is reported that arrangements have been made 
which secure the laying of the iron on this road from 
Stanley Junction (on the St. James, Council Bluffs & 
Omaha Railroad, about half-way between Brunswick 
aud Chillicothe), northward about 17 miles, to Linneus, 
the county seat of Linn County, crossing the Hannibal 
& St. Joseph road near Laclede. 

Lawrence & Pleasant Hill, 

M. 8S. Hall, it is reported, has taken the contract to 
construct this road by the middle of July. 
St. Louis, Council Bluffs & Omaha. 

The formal opening of this railroad between Bruns- 
wick and Chillicothe (very nearly completed in Decem- 
ber) was celebrated on the 17th inst. 

Washington & Richmond. 

The bill incorporating this company, which was in- 
tended to connect the Pennsylvania’s Maryland lines 
with the Southern railroads at Richmond, and which 
was bitterly opposed as likely to take traffic away from 
Virginia railroads and cities, passed the lower branch 
of the Virginia Legislature, but was defeated in the 
Senate. 

Peninsular Railway. 

Last Monday ground was broken for this road at 
Valparaiso, Ind., where it is to cross the Fort Wayne 
road, but the track does not yet reach within 100 miles 
of that place, the present southwestern terminus being 
at Climax, Mich., 55 miles from Lansing and ten miles 
from Battle Creek. But work is progressing rapidly 
and it is intended to complete the road to Valparaiso. 
by next fall. 
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Peoria, Pekin & Jacksonville. 

This company is now offering in New York its first 
mortgage 7 per cent. bonds, to the amount of $12,000 
per mile on the road, wkich is completed, equipped and 
in active operation, and thus affords a material secu- 
rity, and not the prospect of a security, for its bonds. 
Pennsylvania Railroad. 

The annual meeting of the Pennsylvania Railroad 
Company was held on the 21st inst. In reply to inqui- 
ries, Vice-President Scott said there are pending nego- 
tiations for the lease of the Camden & Amboy Railroad, 
and that the Pennsylvania Railroad has no interest in 
the Union Pacific Railroad. 

St. Louis & Keokuk. 

A Quincy paper has been informed that James F. Joy 
has concluded a contract by which he agrees to con- 
struct this railroad during the present season from 
Hannibal, by way of Louisiana, to St. Charles, thus 
completing a line near the Mississippi from Burlington 
to St. Charles, whence the North Missouri will afford an 
entrance into St. Louis until an independent line shall 
be built. 


ELECTIONS AND APPOINTMENTS. 


—The resignation of the Hon. Joshua Tracy, President 
of the Burlington & Southwestern Railway Company, 
which was presented last June, has been accepted, and 
Mr. James Putnam, of Burlington, has been elected to 
fill the vacancy. 





—At the annual meeting of the stockholders of the 
Philadelphia & Erie Railroad Company, held in Phila- 
delphia on the 138th inst., the following gentlemen were 
elected managers for the ensuing year: Edward F. 
Gay, J. Edgar Thomson, Wistar Morris, Henry Duhr- 
ing, Jacob P. Jones, Josiah Bacon, Samuel T. Bodine, 
John M. Kennedy, Washington Butcher, Henry D. 
Moore. All of these were members of the old board. 


—Gen. Thomas H. Benton, of Marshalltown, has been 
appointed Auditor of the Burlington, Cedar Rapids & 
Minnesota Railway, with headquarters in Burlington, 
Iowa. 


—The stockholders of the Dubuque & Sioux City 
Railroad Company met at Dubuque, Iowa, on the 13th 
inst., and elected the following directors: Abram S. 
Hewitt, J. Pierpont Morgan, Lorenzo Blackstone, Jas. 
A. Roosevelt, whose terms expire February, 1873. The 
other members of the board, whose terms expire in 
February, 1872, are: Morris K. Jesup, D. Willis 
James, Isaac H. Knox, Walter H. Burns, John F. 
Slater. This road extends from Dubuque to Iowa Falls, 143 
miles, and is leased in perpetuity to the Illinois Central 
Company. 

—Samuel Tate was elected President of the 
Memphis & Little Rock Railroad, on the 15th, in place 
of Mr. R. C. Brinkley. 


—The following persons have been elected officers of 
the Erie & Pacific Dispatch Company: J. N. Victor, 
President and Superintendent Western Division, Kan- 
sas City, Mo.; Sam. DeBow, Superintendent Eastern 
Division, 241 Broadway, New York; Allen McCoy, 
Secretary and Treasurer, St. Louis, Mo. 


—Mr. Henry R. Pierson, a year ago Vice-President 
of the Chicago & Northwestern Railway Company, and 
more lately Vice-President of the Pullman Palace Car 
Company, has been appointed General Superintendent 
of the New York Central & Hudson River Railroad 
Company. This most important position is well filled 
by this appointment. 


—The annual meeting of the Springfield & Illinois 
Southeastern Railway Company was held in Springfield 
on the 22d inst. The following directors were elected : 
Alexander Starne, George N. Black, C. W. Matheny, 
John N. Priest, F. W. Tracy and O. Smith, of Spring- 
field; Wm. L. Wilson, of Flora, Ill. ; E. C. Dawes, of 
Cincinnati; Charles A. Beecher, of Fairfield, Ill., M. 
H. Bloodgood, of New York city ; Charles Carroll and 
Thomas 8. Ridgeway, of Shawneetown, IIl., and Wm. 
P. Cutler, of Marietta, O. Of these Messrs. Tracy, 
Smith, Dawes and Bloodgood are new members, suc- 
ceeding D. D. Shumway, of Taylorville, Ill.; Wm. H. 
Hanna, of {Flora; Wm. H. Robinson and E. Bonham, 
of Fairfield. Thomas S. Ridgeway was re-elected Presi- 
dent ; Charles A. Beecher, Vice President, and E. C. 
Dawes was chosen Secretary in place of Wm. P. Cutler. 


Mr. O. Smith, the Superintendent, was lately of Chilli- 
cothe, O. 


MISCELLANEOUS, 


—A Mr. Alford has introduced into the New York 
Assembly a bill to compel the railroads of the State to 
transport, free of expense, all Senators and members 
of the A8sembly, Judges of the Court of Appeals, Com- 
missioners of Appeals, County Judges, Judges of the 
Supreme Court, Judges of the Court of Common Pleas 








and Superior Court of the City of New York, the City 
Judge and Recorder of New York, Judges of the Su- 
perior Court of any other city having such Court, and 
all State officers. The bill is more sweeping than the 
one introduced in the Senate by Mr. Creamer, and dif- 
fers from it in this respect, that instead of compelling 
the railroad companies to issue free passes to the afore- 
said officials, it requires the Secretary of State to issue 
certificates setting forth the official position held by 
the bearer, which certificate shall entitle the holder to 
a free ride on any road in the State, so long as he re- 
mains in office. 

This law, probably, is intended to defend such officers 
from temptations in shape of free passes given by the 
railroad companies. But in this it does not go far 
enough. There are other things than passes which 
may tempt an officer. The only radical remedy against 
temptation is to provide that these officers shall be en- 
titled, by virtue of their office, to whatever they want. 
Then no one can bribe them. 


—A telegram from St. Paul to the Chicago Tribune 
says that in the Minnesota Legislature a bill has been 
reported to the House, and referred to the Committee 
on Public Lands, dividing up the 500,000 acres of in- 
ternal improvement lands, set apart by the last Legisla- 
ture for the payment of repudiated State railroad bonds, 
among thirteen different frailroad companies, which 
have no Congressional land grants, in lots of from 85,- 
000 acres down to 8,000 acres. The friends of this bill 
profess to have secured for it strength enough to pass 
it over the Governor’s veto, which strength they will 
doubtless be compelled to exert should the bill ever 
reach the Governor’s hands. The following are the 
routes of railroads proposed to be endowed : Fountaine 
or Southern Minnesota Railroad, in Filmore County, to 
Pine Island, Goodhue County, 42,000 acres ; Fountaine 
to southern boundary of State, 8,000 acres; southern 
boundary to Pine Island, 50,000 acres; Pine Island to 
St. Paul or Minneapolis, 35,000 acres; Wabashaw to 
southern boundary, 50,000 acres; Mankato to western 
boundary, 60,000 acres; Crow River to Hutchinson, 
10,000 acres ; Minneapolis & St. Louis Railroad, 85,000 
acres ; Hastings to Stillwater, 25,000 acres; Glencoe to 
Alexandria, 50,000 acres ; Mankato to southern bound- 
ary, 30,000 acres; Anoka to Princeton, 20,000 acres: 
St. Cloud to Alexandria, 45,000 acres. 


—A telegram from Dubuque reports that in the suit 
of Richmond & Jackson, proprietors of the Dubuque 
Elevator, against the Illinois Central Railroad Com- 
pany, as lessees of the Dubuque & Sioux City Railroad, 
for violation of contract in not giving the elevator the 
handling of all through grain at one cent a bushel till 
September, 1875, J udgg Brayton, of the District Court, 
rendered judgment against the railroad company for 
$57,750, as damages for two years prior to May 1, 1870, 
and decides that the railroad company is liable for the 
one cent a bushel from that time to the expiration of 
the contract, deducting the cost of handling the grain 
in the elevator. If this decision is sustained, it will 
compel the railroad company to pay about a quarter of 
a million of dollars for the violation of the contract. 
The defendants will carry the case into the Supreme 
Court. 


—The Supreme Court of Maine has decided in the 
case of the New England Express Company vs. the 
Maine Central Railroad Company, that a railroad com- 
pany carrying express matter for one company or per- 
son have no right to refuse to carry express matter for 
other companies or persons offering it, but they must 
carry for all alike and on equal terms. In this case the 
railroad company had made arrangemerts with the 
Eastern Company to carry express matter for them, and 
during the contract of four years, not to carry it for any 
other express carrier. The court held the contract ille- 
gal, both under a statute of Maine and at common law. 


—A bill has been introduced into the New York 
Legislature for the incorporation of a company 
to construct a ship canal in Astoria, Long Island, 
across Hallett’s Point from Hallett’s Cove north 
to deep water above Hell Gate and Way’s Reef. The 
canal is to be six hundred feet wide, exclusive of its 
banks, and of sufficient depth to accommodate the 
heaviest sea-going vessels. The capital stock is fixed 
at $4,500,000, in shares of $100 each, of which the city 
of New York is authorized to subscribe $2,000,000 and 
Brooklyn $1,500,000 upon the vote of the majority of 
the Common Council of these cities, whose Mayors are 
also to be directors. Sucha canal would form a harbor 
in Astoria just above Blackwell’s Island, and afford a 
good channel between East River and Long Island 
Sound, avoiding Hell Gate. 


—A meeting of railroad and steamboat men at Bos- 
ton, on the 22d inst., resulted in the formation of the 
“ Association of General Freight Agents of New Eng- 
land,” officered as follows : President, J. W. Hobart, of 





the Vermont Central; Vice-President, Wm. H. Morrill, 
of the Boston & Providence ; Secretary and Treasurer, 
H. 8. Marcy, of the Rensselaer & Saratoga. The first 
effort of the association will be to secure a uniform 
classification of freights on the different roads, and a 
uniform scale of tariffs, as far as posslble. 


—A large mass meeting was held in Norfolk, Va., this 
week, to protest against the proposed legislative grants 
of the right of way to the Pennsylvania Railroad Com- 
pany, for the construction of a competing and connect- 
ing link between Richmond and Fredericksburg, Va. 
Resolutions expressive of the sense of the meeting were 
adopted by acclamation, and copies ordered to be for- 
warded to members of the Virginia Legislature. 
So Virginia, like Kentucky, seems inclined to put obsta- 
cles in the way of freedom of trade between the States. 
Doubtless, however, it is not as much Virginia as Nor- 
folk that would shut out railroads to Northern ports. 


LOCOMOTIVE STATISTICS. 


Chicago, Burlington & Quincy. 
C. F. Jauriet, General Master Mechanic of this rail- 
road, reports for the month of December, 1870, as fol- 
lows : 











Miles run on passenger trains. ............6.sceeeeeeeeeeeeeees 109,813 
” » POM CEEIRR. 2... 0 ccc ccccccss cocscccccosesoseces 156,427 
sid miscellaneous TAINS. ........6eccee cece eee eeeeeee 100,175 
Total number of miles run............. j0s0eesededeesensseeee 
Average cost per mile for copes re eM TTT TTY CTT TOTT TTT. 10.32 cts 
me bed ae fF 96 * 
aad - we here ere 9.65 ** 
Total cost per mile rum............-.eeeeeeeeeee  ceeeee 20.88 cts. 
Engineers, firemen and wipers..............-s00-+seeeeseeeee we 
The average number of miles run was 
Te GG Givin 0c ccs nccccccddcccccess cscs sesensieseceé 46. 
- Bie OE OT. ccc accccccccccccccncces cscocesocoeenece 13.81 


Wood is rated at $6 per cord and coal at $4 per ton, 
loaded on tenders. One pound of tallow is rated as one 
pint of oil. The number of locomotives reported is 158. 
Of these eighteen made no mileage during the month, 
six are rebuilding, eight have had general and one 
light repairs, two have been engaged on the Michigan 
Central and one on the Quincy & Warsaw road. 





Allegheny Valley. 
Mr. G. W. Glass, Master Machinist of the company, 


reports for the month of December, 1870 : 
The number of miles run by trains was as follows: 
Passenger trains......... 22.00 sscccccccccccecsesevessssecces 81,445 





Freight Te Scab ceeds Obbs5bedktdUdseSERNSRSRDE DESH ODEES 50,287 
Ballasting, G66. ......0.ccccccscscccccccccccccssscesscvocsecores 5,428 
cscs ad06-0dsesosrecenovsssenseeesecsssenseecsns 26 87,160 
The average cost per mile run was: 
WO? GOPONEG 00s ccceccccccccvcccccsccccccesecccsccserccecess 6.68 cts. 
FP TEs s00c00ncbe0cbeoe00senscnpecesnecenecnensqssesdcnes 4.89 ** 
8 GIRTON oc5n 00000000 00000000061000000005006s0000000000 20 0.86 “* 
Average cost per mile rum............-  seeeeenees 12.43 cts. 
Fer engineers, firemen and wipers.............-s+sseeeeees 8.00 cts. 
Average number of miles run to 
Plat OF Of) ......cccccccccccccccccccccccccccccccccccceseessescess 30.51 
TOM OF COG) ...cccsccccccccccccccsccccsceccesovccsosecescesesoose 36.32 


Thirty-four locomotives made mileage during the 
month ; one new locomotive is building, and one is in 
shop for repairs. The cost per mile runis very low, 
owing, in part, to the average cost of coal being but 
$1.58 per ton. 


Chicago, Rock Island & Pacific. 

The following is the report furnished from the Gen- 
eral Superintendent’s office for the month of December : 
ILLINOIS DIVISION. 

The number of miles run by trains was as follows : 


Passenger tral ............cccccccccecccscceveccscscecees 39,696 
Freight TT casésnaseccccenahtens bebskontessthhreesasaees 97,460 
Blecetameoens * onc cccccccccccccccscscccccrcccccccccocccsoose 8. 
Total number of miles run..........-.eeeee cece eeeeeeee 145,691 
The average cost per mile run was: 
WER 0.00 0000:000000000000550000000000000000000000900000000000 7.80 cts. 
Of] amd WAaBtO cnn ccc ccccccccccccccccccccccceccosesess 0.65 
ROpales......cccccccccccccccccosccccecessccccecsscccccecooes 6.57 
DORE. 6. ccccccvesssccseccscoesoee obese §8=—_ 6 06 0 00488 15.02 cts 
Engineers, firemen and wipers..........+-.++-e+eeeeeeeeees 7.24 


Number of miles run to 


eee Ge Ge 4000°"** 
MD OE GH, v.cc0cs00scncedeensesccccsdosdedtcensavoasdecenesese'd 40.36 
IOWA DIVISIONS. 


The number of miles run by trains was as follows : 


Passenger DONDE. cs ncensacenesendesss0nsnsnncsonsnssouse 43.689 
Freight sean b0debsassececeshesevsedsberseses “Senes 91,704 
Miscellaneous * — ..cccccccccccccccccccvescceccsosscesccecs 29,352 
DOOR, vcccccccscccccccocscccnccescccvcesesocvccscbescoses 164,745 
The average cost per mile run was : 
DOG ccc ccvccccccccccccscssccccesoson séegsasecosencsaceenees 7.80 cts 
Oe BN PIII ao nes ccccccccccccccccesccsineserscecseseoscce 0.64 “ 
ROPONEB..... 22. crccccccccccccccccccccccscccosccscccsccoeecees 5.03 * 
Min 66.00d-cn0rarcecsocccosaree censceseesseeroseenes 13.37 cts 
Engineers, fireman and wipers. ..........-.0+0e+ceeeeeeeees 7.14 cts. 
Average number of miles run to 
Pint Of Of] .........cccccccccccccccccsccccceesecces sevescssesens 18.39 
Ton Of COA]... ccccccccccccsccccccccccsccccees sosscscsesseesseces 39.90 


The whole number of locomotives owned by the com- 
pany is 144, of which 74 are on the Iowa divisions and 
70 are on the Illinois Division.. 

Eight locomotives have been in the Chicago shops 
during the month, two in the Davenport shops, one in 
the Rock Island shops, and one is engaged in construc- 
tion on the Chicago & Southwestern Railroad. 
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Editorial Announcements. 





Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
congerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad t» receive news of them. 

Inventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
GazertTE, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them. 

irticles.—We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 

Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ival Engineer, whose office is at Room 7, No. 72 Broadway, New 
York, has been engaged as Associate Editor of this journal in 
charge of these departments. He is also authorized to act as 
our agent, 

Removal —The office of the RAILROAD GAZETTE is removed to 
Nos. 110 and 112 Madison Street. 


(a7" Our Prospectus and Business Notices will be found 
on the last page. 





WARMING AND VENTILATION OF 
CARS. 


[CONTINUED FROM PAGE 467. | 


Considerable diversity of opinion exists in regard to 
the quantity of fresh air which should be supplied for 
each person in a given time in order to make the at- 
mosphere of a room perfectly healthful. There is no 
doubt that air which has once been breathed has been 
deprived of a portion of the element which sustains life, 
and that other ingredients, which are more or less in- 
jurious, have been added to it. If each occupant of a 
room or of a railroad car exhaled his or her breath 
through a tube which led into the external air and in- 
haled the atmosphere from the inside, then very little 
more than the quantity which passes through the lungs, 
or about 350 cubic feet in twenty-four hours per pas- 
senger, would be enough to keep the air perfectly pure; 
in other words, if the breath of each person could be 
removed as soon as it leaves the lungs, ventilation 
would then be perfect. But each one of the occupants 
expires his breath which has been deprived of oxygen 
and charged with carbonic acid and other impurities 
into the room or car, where it mingles with the pure 
atmosphere, and the whole is thus contaminated to a 
greater or lesser degree, according to the proportion 
which the quantity of air in’ the room bears to the 
number of people who are breathing it. The greater 
the number of people, or the smaller the room, the 
sooner will the air become unfit to breathe. 
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The degree of impurity which can be inhaled with- 
out injury is stillto a very great extent a matter of 
conjecture. It is certain that asphyxia or suspended ani- 
mation and death result when air containing from 8 to 
10 per cent. of carbonic acid is breathed. Dr. Griscom, 
in his book on “The Uses and Abuses of Air,” says 
“When it contains above one-half percent. of carbonic 
“acid, it may not be immediately, or rather palpably, 
“injurious to the organism, but it is eventually so.” 
Professor Huxley says that “‘ uneasiness and headache 
“arise when less than one per cent. of the oxygen of the 
“air is replaced by other matters. As 10,000 parts of 
“the atmosphere contain 2,100 parts of oxygen, 
“less than per cent. of the oxygen would be 
“only about 2 parts in 1,000 of the air. If, 
“therefore, it is charged with carbonic acid, or other 
“impurities, and deprived of oxygen to the extent of 
“one-fifth of one per cent. of its volume, uneasiness 
“and headache arise.” From the same authority we 
learn that, ‘‘ When air is vitiated from animal sources 
“with carbonic acid to more than 1 per 1,000, the con- 
“comitant impurities become appreciable to the nose.” 
It seems probable that any degree of impurity in the 
air, or any reduction of the quantity of oxygen, is inju- 
rious, although the effects of breathing it may not be at 
once perceptible. In our food we allow no suspicion 
of poison, and it is equally important that the air we 
breathe should be without any unwholesome element. 
Whenever, therefore, we are able to detect impurity by 
the test with which nature has provided us, it is obvi- 
ous that the air should be changed and the impurity ex- 
pelled. Knowing, as we do, very nearly the quantity 
of oxygen consumed and the carbonic acid exhaled by 
an ordinary person in 24 hours, a simple calculation 
will determine how much air will thus be vitiated. If 
350 cubic feet are passed through the lungs of each 
person in 24 hours, taking the amount of carbonic acid 
in the atmosphere at 3 parts and expired air at 470 
parts in 10,000, then an ordinary person would vitiate 
23,500 feet of air per diem to the extent of 1 per 1,000. 
Add to this the excretions from the skin, and we will 
have a total of about 24,000 cubic feet of air per day, 
or 1,000 cubic feet per hour, required by each person. 
Therefore a car occupied by 60 passengers should be 
supplied with 1,000 cubic feet of air per minute in or- 
der to be kept so pure that its odor cannot be observed. 
If no fresh air is supplied from the outside, that con- 
tained in the car will become unfit to be breathed in 
three minutes, uneasiness and headache will be caused 
in six minutes, and death would ensue in five or six 
hours. 


one 


To ventilate an ordinary 60-seat passenger car thor- 
oughly, we must, therefore, be ple to supply it with 
1,000 cubic feet of fresh air every minute. To do this, 
means must be provided by which this amount of air 
can enter the car. Surprising as it may seem, this pro- 
vision is hardly ever made. Most of the cars are 
supplied with ventilators by which the foul air 
can escape, but very few have any provision whatever, 
excepting those which are accidental, for admitting 
freshair. All that enters comes in through the crev- 
ices and open windows and doors. From this cause 
it frequently happens that the best built cars are the 
worst ventilated. Double windows, or those which are 
well fitted, will admit very little air. It is often sup- 
posed that the opening and closing of the doors will 
admit of sufficient fresh air at alltimes. This idea is 
common not only among persons who have never 
thought on this or perhaps any other subject, but we 
have known master mechanics and car builders who 
have the entjre charge of building and designing cars 
on long lines of road to assert, in the most imperious 
way, that no other provision was necessary. A few 
moments consideration will show how absurd such a 
notion must be. Ifa door was opened once every 
minute in order to ventilate the car thoroughly, then 
1,000 cubic feet of air must rush into it while it is 
opened. Ordinarily a door is open less than three 
seconds, and on through trains—at night especially— 
probably they are not opened once in five or ten 
minutes, so that 5,000 or 10,000 cubic feet of air must 
rush into the car whenever the conductor passes from 
one to the other. With the thermometer below the 
freezing point and a red-hot stove inside, if this were 
the case, the transition from heat to cold would be any- 
thing but agreeable or endurable. It must also be re- 
membered that if the quantity of air enters the car, the 
same amount must go out, either through the ventila- 
tors or by some other opening. 
cubic feet of air will rush out of the ventilators of a 
car in three seconds is simply absurd, especially when 
the car is standing still; and when they are all closed 
it would be more difficult to tell how the air does escape 
than it is to know what a gopher does with the material 
he excavates for his subterranean residence. There is 





That 5,000 or 10,000 | 


no reason for thinking that any quantity of air, or any 
quantity which is at all adequate to supply 6) people 
with oxygen, enters through the car doors in 
the few seconds during which they are usu- 
ally open. On any train the car doors are 
opened at very irregular intervals, and as we 
have shown that when a car is full of people in three 
minutes the air becomes odorate, and in six entirely 
unfit to be breathed, therefore, even if any considerable 
quantity did enter at the doors there would be too 
many intervals when they are closed, during which all 
the air would become unwholesome, so that it would be 
necessary to remove the whole of it as soon as the door 
was opened, if fresh air is supplied from that source. 
Any one giving the subject a few moments intelli- 
gent reflection or calculation will be obliged to aban- 
don the idea of ventilating, or rather of supplying fresh 
air to a car from the doors. 

The important question then arises, Where shall the 
fresh air be admitted? Unless ample provision is 
made to allow it to enter, thorough ventilation will be 
impossible. There is very little difficulty in removing 
the air, if an abundant supply is furnished. If, for ex- 
ample, when a car is in motion, the front door and ven- 
lators in the roof be opened, then, if the wind is not 
very unfavorable, an abundant supply of fresh air will 
rush in through the door, and that which filled the car 
will pass out at the ventilators. If the latter be closed 
and a window be opened, there will be a strong current 
outward through the window so long as the front door 
is open, and, as we said, the wind is not very unfavor- 
able. But the minute the door is closed there will be 
very little, if any, outward current through the win- 
dows. If, however, the door is kept open in cold 
weather the passengers in the immediate vicinity, and, 
in fact, to a greater or lesser extent all those in the car, 
will be subjected to great discomfort from the current 
of cold air which enters; therefore the first impulse of 
most people when the door is left open, if the tempera- 
ture is anywhere near freezing, is to close it. If now 
instead of the door we make any other aperture to 
admit cold air, the same difficulty wiil be encountered. 
If it enters at the floor, it will remain there in a cold 
stratum, causing cold feet. If it is admitted at the top 
of the car, it will fall to the floor, on account of its 
greater specific gravity. If openings are made over- 
head, in the sides of the car and immediately under the 
roof, as is often done to admit fresh air, it will descend 
in a stream like a cascade, producing that disagreeable 
cold sensation about the neck and head which is so fre- 
quently experienced in cars, especially at night. It is 
impossible to introduce cold air into any part of a car 
which is filled with people without being a cause of dis- 
comfort to them. 

If, instead of opening the front door, we open the 
window immediately in front of the front stove (sup- 
posing the car to be warmed with two stoves, one at 
each end), and close the blind inside, if the wind is not 
very unfavorable acurrent of air will enter through 
the window and between the slats of the blind, and will 
thus receive an upward direction as it enters. It will 
thus pass over the stove, and to a greater or lesser ex- 
tent be warmed, and then pass over the heads of the 
passengers, so that no draft or cold air will be felt by 
them (if this front window and a ventilator, or, what is 
perhaps better, the corresponding window at the back 
end, is opened, a car, in most cases, can then be thor- 
oughly and comfortably ventilated), thus showing, con- 
clusively, that while the introduction of cold air is a 
cause of discomfort, and consequently impracticable, 
that warm air can be supplied without being in any 
way unpleasant. We are therefore brought to the con- 
clusion that to ventilate a car in cold weather; it must be 
supplied with WARMED AIR. This conclusion, we know, 
has been questioned, but those who oppose it must 
show how 1,000 cubic feet, or half that quantity of air, 
with a temperature below freezing, can be introduced 
into a car each minute, without serious discomfort to 
the passengers, before they can make it clear how a car 
can be both warmed and ventilated, in cold weather, 


on their plan. 
[TO BE CONTINUED. ] 








THE GAUGES ONCE MORE:'! 





We printed last week a letter from Mr. Fairlie, in 
which he undertakes to explain away the figures given 
in the GAzETTE of December 24, which showed that the 


| proportion of dead to paying weight of cars carried on 


some of our American roads was 14.8 to 1. This he 
proposes to do by counting the weight of the locomo- 
tive and tender as portion of the dead weight, although 
in none of his previous articles has he made any refer- 
ence to the weight of the engines, but, on the contrary, 
in his paper read before the British Association he 
distinctly leaves out the weight of the locomotives. We 
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quote the following paragraph from his paper: “The 
“ goods and mineral traffic on the London & North- 
“western Railway for a single year amount to about 
“fifteen millions of tons. I will assume that five out 
“of these fifteen million tons are minerals, consisting | 
“chiefly of coals ; andI will deal only with theten mil- 
“lion tons of goods which are left as the net residue of 
“the year’s carrying. It has been proved that the por- 
“tion of non-paying to paying weight is about seven 
“tons to one ton; and this would give seventy million 
“tons of rolling weight employed to carry the ten mil- 
“lion tons of paying load. In order to avoid all risk 
“‘of exaggeration, I will assume the dead weight to be | 
“ only as four tons to one; which reduces from seventy | 
“to forty million tons the weight of the wagons em- 
“ ployed to carry the ten million tons of paying load. | 
“The whole gross weight hauled by the locomotives will 
“then be fifty millions of tons, at an average speed of 
“twenty-five miles an hour.” It will be observed that 
he speaks distinctly of the weight of the wagons and in 
his calculations does not inc'ude the weight of the loco- 
motives. 





In his letter published in the GAzETTE of December 
24 he uses the following language: ‘I venture to say 
“if you will honestly ascertain the number of passenger 
“and merchandise cars run on any line youliketo take(as 
“an example) in every train, the number of miles run 
““by every train, and the number of passengers and tons 
“carried by each car in every train, that you will find 
“the proportions of 29 to 1 in the one case and7 tol 
‘“‘in the other much nearer the mark than the figures 
“vou give.” We took him at his word and followed 
his directions which were given so explicitly. The re- 
sult is not satisfactory to Mr. Fairlie, and now he de- 
sires us to add the weight cf the locomotives. This 
would make the figures we gave regarding the passen- 
ger traflic on the Pittsburgh, Fort Wayne & Chicago 
Railway conform more nearly to his, but we fear would 
not help him much on the freight traffic. A locomotive 
would increase the dead weight of a freight train a lit- 
tle over 20 per cent., thus making the average amount 
of dead to paying weight 1.6 to 1, instead of 1.32 to 1, as 
we gave it without the locomotives, figures very discrep- 
ant from Mr. Fairlie’s proportion of 7 to 1, as given in 
“The Gauge for the Railways of the Future.” Refer- 
ring to the letter we published last week, it will be seen 
that he makes no reference to our freight figures. The 
truth is, that the Pittsburgh, Fort Wayne & Chicago 
Railway, in its passenger traffic, carries a larger pro- 
portion of dead to paying weight than the great ma- 
jority of roads in this country, for the reason that a 
very large proportion of the travelers on that road are 
through passengers between the East and Chicago, and 
are carried in heavy sleeping cars, weighing, some of 
them, as much as thirty tons. The country along their 
line is comparatively thinly populated, and, with the 
exception of Fort Wayne, there are no towns or cities 
containing as many as 20,000 inhabitants ; consequently 
their local travel is comparatively light and 
somewhat irregular, so that it involves’ the 
hauling of more cars, at times, than will 
accommodate the passengers, in order that they may 
be able to carry them at others. It is one of the few 
lines on which an accurate account is kept of the 
mileage of the cars, therefore we are unable to quote 
any data from other roads such as the New York & 
New Haven, the New Jersey roads, the Hudson River, 
New York Central, and dozens of others, all of which 
could show figures much more favorable of the propor- 
tion of dead to paying weight in passenger traffic than 
those we have given. 


We are, however, perfectly ready to grant to Mr. 
Fairlie that the amount of dead weight we carry is 
still entirely too heavy, and from his statements to admit 
that the carrying capacity of European cars is greater 
than ours. Although this may all be so, still it does 
not seem to determine, one way or the other, the main 
question about which we and Mr. Fairlie have written, 
which is, Whether the dead weight would be lessened 
by narrowing the gauge? The bearing which the 
figures we quoted had upon the main question (which 
may perhaps by some of our readers be lost sight of) is 
this: Mr. Fairlie asserted that the proportion of dead 
to paying weight carried on wide, ¢. ¢.,4 ft. 84¢ in. 
roads, in England was as 29 to 1 in passenger, and 7 to 
1 in freight traffic. We asserted that if this was so, it 
was not attributable to the gauge but to the manage- 
ment, and in proof of this took the data of the roads 
we named and showed that the dead to paying weight 
was only as 14.8to1and 1.32 to 1 in their traffic. If, 
therefore, a 4 ft. 814 in. line can be worked as economi- 
cally in this respect as we have shown, and with our 
cars which, we are told, are heavier in proportion to 
their carrying capacity than European “ wagons” and 





“carriages,” then we think the evil complained of 


| could be cured better by reforming the management and 


not the gauges of their lines. 

Mr. Fairlie also says: ‘ According to the law of 4- 
“ wheeled or 6-wheeled or any number of wheeled cars 
“with parallel axles and fixed wheels being hauled 
“round curves, the leading wheel flange must rub hard 
“against the outer rail and the trailing wheel flange 
“must rub against the side of the inner rail. If it did 
“not do so, then the law is that the truck would leave 
“the rails. No truck (which is similarly conditioned to 
“our carriages and wagons) being hauled round a curve 


| ‘will have its center line a tangent to the curve, con- 


“ sequently the position you give a truck running round 
“a curve, viz: that the leading and trailing wheel 
“flanges should rub hard against the outer rail, while 
“the opposite flanges will be equally distant from the 
“inner rail, is simply impossible.” Now Mr. Fairlie 
must really pardon us, but we cannot help telling a 
little story. When the Reading Railroad was built in 
this country, a then distinguished engineer wrote a 
pamphlet to demonstrate that it never could pay. Years 
afterward when the stock of this road had become very 
valuable property, a friend of this engineer recalled to 
him the pamphlet and the arguments used in it. His 
reply was, ‘“‘ Yes, the road does pay, but it ought not to.” 
Now it may seem impossible to Mr. Fairlie that the 
flanges of the leading and trailing wheels both rub hard 
against the outer rail, but they do it nevertheless. 

However, it is fair for us to say that we know little 
about the operation of English rolling stock; it may 
possibly be that their system of cars with wide spread 
rigid axles and double buffers and couplings drawn 
up tight may cause the flanges of the wheels 
to operate somewhat differently from what they 
do on a double “bogie” car. It may also 
be, that the fact that the word “truck” is used in 
this country as synonymous with the English word 
“bogie,” and is never used here to designate any kind 
of railroad car, may have carried some misapprehen- 
sion of ourmeaning in hismind. If, however, he means 
that it “is simply impos ble” that the flanges of the 
leading and trailing wheels of a double “bogie” car 
bear against the outer rail, he is denying what he can 
see on any American line he may choose to visit. If 
this is impracticable, any reasonable amount of evidence 
can be furnished to establish it. 

In conclusion, he says that “trucks can be made fora 
“3 feet gauge which will weigh one ton, and carry three 
“tons of, say, coal as an average article. You cannot 
“do this on any gauge beyond three feet and have the 
“same strength, whilst you cannot do so at all and work 
“on the 4 feet 84g in. gauge.” Will Mr. Fairlie be kind 
enough to tell us what the weight of a truck of the 
same strength and carrying capacity must be for a 4 feet 
814 in. gauge ? 

Weare accused by Mr. Fairlie, in his last letter, of 
having resorted to special pleading in our article pub- 


lished December 24. The charge is general and not | 


specific. It will be remembered that the velocipede 
argument he called a joke, without replying to it. It is 
certainly a convenient way of replying to reasoning 
which is difficult to answer, to say it is special plead- 
ing, or, when an argument has been carried out to the 
reductio ad absurdum, to call it a joke. 





Pennsylvania Railroad Bureau. 





It is reported that the various lines west of Pitts- 
burgh leased or otherwise controlled by the Pennsyl- 
vania Railroad Company, including the Pittsburgh, 
Fort Wayne & Chicago Railway and its leased lines, 
and the Pittsburgh, Cincinnati & St. Louis Railway and 
its leased lines, will be managed for the Pennsylvania 
Company hereafter by an independent corporation 
created for the purpose and to be known as the “ Penn- 
sylvania Railroad Bureau.” The Pennsylvania Com- 
pany would control this corporation as it now controls 
the Pittsburgh, Cincinnati & St. Louis Company, by 
holding the majority of its shares; the Pan Handle 
Company would lease its road to the “ Bureau,” and 
with it the leases of other roads which it holds; the 
Pennsylvania Company would transfer to it the lease 
of the Fort Wayne road, and thus a single organization 
would manage the Pennsylvania’s western connections. 

This, doubtless, would secure simplicity, uniformity 
and economy in operation, but there are some difficul- 
ties inthe way. The Fort Wayne Company receives 
a fixed rental for its road, while the Columbus, Chicago 
& Indiana Central, which goes with the Pan Handle, 
is rented for a percentage of the gross receipts. It is 
therefore important to the stockholders of the latter 
company that its traffic should be cultivated and ex- 
tended as far as possible, and they will look with sus- 
picion on any arrangement which will make it possible 
to direct its business to the Fort Wayne road. 

It is understood, however, that the arrangement will 


be made, and that Thomas A. Scott will be President 
and J. N. McCullough General Manager of the Bureau. 
Doubtless some action was taken concerning it at the 
meeting of the Pennsylvania Company last Tuesday. 








The Railroad Commissioners Bill. 





This bill, which we published in full two weeks ago, 
passed the Senate with a few amendments and without 
any opposition, thirty-two members voting for it and 
eighteen being absent, but not one voting againstit. The 
amendments, except such as were merely verbal, were : 
one requiring each Commissioner to give bonds in the 
sum of 20,000 for the faithful performance of his duties ; 
one striking out the words “free of charge,” in the 
section which read “ The said Commissioners shall have 
“the right of passing, in the performance of their 
“duties concerning railroads, on all railroads and rail- 
“ road trains in this State, free of charge ;” and one 
making it the duty of the Board to have a Commissioner 
visit each county in the State in which there is a rail- 
road station as often as once in six months and person- 
ally inquire into the railroad and warehouse manage- 
ment in that county. 

We are informed that the House is likely to pass this 
bill without important amendment, and, moreover, that 
the House is not likely to originate any railroad legis- 
lation, but will take into serious consideration only the 
Senate bills. 





Union Pacific Traffic. 





The earnings of the Union Pacific Railroad for the 
year 1870 were $7,268,853.72, and the expenses $4,676,- 
780.26, or 6414 per cent. of the receipts, leaving a bal- 
ance of $2,592,073.46 as net earnings. This shows re- 
ceipts of $7,043 per mile and net earnings of $2,512 
per mile. This is a better showing than many lines in 
settled countries make, though the earnings could not 
be called large. No railroad entering Chicago has 
earned so little per mile except the Columbus, Chicago 
& Indiana Central, which*earned a little less than 
$6,000 per mile. No other, we think, has earned less than 
$10,000 per mile, and according to its last report the 
Chicago, Burlington & Quincy (in an exceptionably 
unfavorable year) earned $12,442 per mile; the Chicago 
& Northwestern, $10,844 ; the Chicago & Alton, $10,852. 








| Erie Railway Traffic. 

| The following statements of the freight and passenger 

| earnings of the Erie Railway in 1870 have been pre 

| sented to the New York Legislature and sworn to by 
James Fisk, Jr., Vice-President, and J. D. White, Assist - 

| ant Treasurer of the company : 

| FREIGHT BUSINESS. 

















Thro’ Freight—- ——Way Freight—— 
| Tons. Tons, 

Months. 2,0°0 ths. Revenue. 2,900 Ths. Revenue. 
JORRBLT . 0.00 000s 000000 65,458 $319,3"4 50 221,683 $518,556 13 
| February ............ 70,12 372,70) 90 204.689 429 373 14 

OS” eer coos 1,072 387,256 15 253,35 558,357 43 
rr 91,148 BO 031 36 295,085 556,022 20 
BOG nw csnveccccocscvece $5,809 423,461 16 3 6,742 6 4,32) 72 
RSS earn 88,253 368,63» 44 375,121 610,226 72 
PERT sccccccrcccccones 92,985 361,813 09 372,715 618,563 54 
August sosesesss SE 434,784 23 3 6,479 62°,000 O07 
September........... 94,°23 420,154 93 384,043 672,121 31 
ESSE 200 sccccccree 118.683 558,07 87 4°8,726 690,227 43 
J ee 92,264 412,578 26 372,375 582,751 61 
December.... ....... 93,627 419,982 62 376,982 590,265 51 

BEE ccc nnssaned 1,069,225 $2,039,791 41 4,058,835 $7,083,286 11 

Whole total, way and through............ 5,127,260 $12,123,077 52 

PASSENGER BUSINESS. 
Month —Through Paseengers.— —-Way Passengers .— 
5 No. Revenue. No. Revenue. 

GOBUIET «202022000800 10,000 244.7 93 242,391 $160,198 60 
February........- 14,161 42,353 5l 188,515 33.696 55 
March.. coocee MEE 75,292 86 219.088 139,719 68 
April . 18,792 6,589 18 256,778 183,910 54 
May. . 231 114.1440 253,508 17+,343 61 
June 23,090 86,177 17 206.161 1“0,781 21 
July... 25,067 101,330 12 300.226 205.819 30 
August.... «+» 28,445 102,959 46 309.835 229,740 42 
September........... 22,8-3 114,704 63 318,696 231,213 OT 
| eer 24,875 83,925 W 319,525 204,204 (5 
a 21,740 73,743 55 302.974 197.092 75 
December ........... 19,80 72,632 54 270,745 170,234 33 

i vcantcsvscveal 253,325 $1,0 6,833 55 3,196,442 $2,212,144 21 
Whole total, through and way .. 8,439,767  $3,21~,867 76 


These statements show the gross earnings to have 
been $15,341,945.28. No statement is made of earnings 
from mails and express. The statement for the year 
ending September 30, made to the State Engineer, gave 
the amount of receipts from freight and passengers as 
$15,494,904.59, which differs by about $150,000 from that 
given above. The miscellaneous earnings reported to 
the State Engineer amounted to $684,557.07, when, too, 
the receipts per mile of road were the great amount of 
$19,659, including the branches. 





Errata. 





A considerakle mistake was made in the editorial 
in the last number on the “ Pittsburgh, Cincinnati 
& St. Louis Railway,” where it is said that the 
the guaranteed rental of the Columbus, Chicago & In- 
diana Central Railway was $380,000 less than the gross 
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earnings of the road. It should, of course, be the net 
earnings. 
A change in the title of another editorial from “The 


Missouri Pacific” to “A St. Louis Rumor,” makes it 
quite blind. The road referred to is the Pacific of Mis- 
souri. 








Traffic of Canadian Railroads. 


The following is a comparative statement of the re- 
ceipts of the railroads of Canada in the years 1869 and 
1870, which we Sanaa the Canadian sadiitttted Times : 


i 
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This shows an increase in mileage of only 18 miles 


during the year, but an increase of earnings of $529,- 
438, or about 4 per cent. The average earnings were 
$5,380, which would be considered very light in the 
United States. As these earnings were in specie an ad- 
dition of perhaps one-sixth should be made to equalize 
them with amounts in our currency. The Grand Trunk 
is a little above the average, with $5,495 per mile, and 
Great Western is very far above, with $11,457 per mile, 
which, adding the premium on gold, is probably as 
much any of our Western roads earned. Other roads 
evidently have either a very light traffic or very low 
rates or both; for we see that the Midland Railway 
earned one hundred ard twenty-one dollars and seventy- 
three cents per mile. 








Philadelphia & Erie Railroad Reports. 


The Philadelphia & Erie Railroad extends from Sun- 
bury (on the Northern Central Railway), 54 miles north 
of Harrisburg in a northwesterly direction to Erie, 
28744 miles, and has one branch two miles long. It is 
leased to the Pennsylvania Railroad Company. The 
following statement represents the earnings and ex- 
penses for the year ending December 31, 1870 : 

Earnings : 





Wromd MOIBWE. «oo ccceccssvcsccceescscescesse seveses - - $2,469,154 52 
From passengers....- . - 606,438 31 
POM GEPTOM 2... cccccsscccesscsccseees 33.111, 95 
From maiis.......... 25,000 
SE PIII fon 5 sinincee chacececrviascbisnsanccs 20,389 93 
WME ended ncciacesa iis ceakabtnaeaaiousedane $3,144,044 71 


Expenses, viz: 


Conducting transportation................... $712,179 23 
Motive POWEP. .....ccccccccccccccccccsccccsce 73 ,926 66 

Maintenance of cars.. - 260,710 23 
Maintenance of way 57,912 25 








$2,577,728 42 
~~ §566,316 29 

There is a decrease of $118,660.58 in gross earuings, 
and an increase of $253,510.17 in operating expenses 
compared with 1869, making a decrease of $372,170.75 
in net earnings. In the business done, however, there 








Leaving as net proceeds 


was a considerable increase, amounting to more than | 


or 


25 per cent. in the number of passengers carried, and to 
nearly 20 per cent. in the tonnage of freight trans- 
ported. The report says : 

From the above it will appear that, notwithstandin 
a very fair increase of passengers and freight, the tota 
earnings have been less than the previous year, which 
is accounted for by the very low freight charges 
rendered necessary in competition with the Erie Rail- 


way, of New York, whose rates were so low as to ren- | 


der the business unprofitable to themselves and inju- 
rious to the interests of other companies. It is believed 


that this policy will soon be abandoned and rates estab- 


lished remunerative to all parties, which can readily be 
done by mutual agreement and a rigid adherence to the 
rates adopted. 

The following statement represents the account with 
the Pennsylvania Railroad Company : 


Balance due on construction account January 1, 1870... 37,947 37 
Amount paid for construction in 1870............ .-.+.+- 302,757 29 
Paid interest on funded debt in 1870............ .......- 1,0 0,436 22 
For maintaining organization.............-.-2eseeeees 8,050 26 


#1,409,218 14 
$566,316 29 
000 00 
78! 337 U6 
——_ $799, 658 35 35 


ae a due Pennsylvania Railroad Cangeey January 

UE SE A Ra hie RN ES nk HSS $609,564 79 

From the above statement it will he seen that, after 
deducting the sum of $340,731.66 due on construction 
account, the receipts of the road had fallen short of the 
amount necessary to pay the working expenses and in- 
terest on the funded debt in the sum of $268,833.13. A 
portion of this deficiency is accounted for in the ne- 
cessity of paying gold instead of currency for interest 
on a large portion of our bonds, but the principal part, 
as before stated, is due to the low rate of freight charges. 
This will be apparent from the fact that, if circumstan- 
ces had justified an additional charge of one quarter of 
one per cent. per ton per mile on six hundred and fifty- 
five thousand tons, being nearly the average amount of 
tonnage carried over the entire road, ‘the receipts 
would have been sufficient to have paid the working 
expenses and interest on the funded debt, and leave « 
balance of $202,717 to be applied to construction or 
other purposes. 

The chief improvements during the year consisted in 
deepening the slips in the harbor of Erie, new siding, 
and a new round-house at St. Mary’s. A material in- 
crease of business and a considerable reduction in 


operating expenses are expected this year. 


Income ornet earnings from road 
Dividends from Oj] Creek and ey 

River Railroad stock 
Interest allowed 








Hannibal & St. Joseph Railroad Report. 


In reply to certain charges against the management, 
the directors have issued the following report of the 
condition of the road and its operations for the past 
seven years. The road consists of the old main line 
from Hannibal to St. Joseph, 207 miles ; the connection 
from West Quincy to Palmyra, 15 miles (now the true 
2astern terminus of the road), and the branch from 
Cameron southwest to Kansas City, 53 miles, now, 
doubtless, the most important western terminus—a total 
of 275 miles. 


FINANCIAL CONDITION AUGUST 31, 1863 AND 1870. 

















1863. 1870. Increase.' Decrease 
Number of miles of road.. 207 276 69 
Common stock............ $1,900,000 $4,151,700, $2,251,700) ........ 
Preferred stock............ 4,916,700 5,087,224 170,524 
Missouri State bonds.... 3,000,000 3,000,000 
Land bonds, 1863.......... 2,137,750 1,503,710 
Mortgage bonds........ .. “633, 600 5,600 
Plain bonds............... i) eer 
Amount not yet exchanged 
for new bonds........... oN eer 
Convertible, not yet ex- 
changed 314,000, ........ 
2d mortgag 
changed 193,000 erry 
6-year 10 percent. bonds..;  ........ 69 ,000 SE cecisecs 
8 per cent. bondsand notes, ....... 8,043,800 3,043,800| ........ 
Quincy & Palmyra Rail- 
Seer Bree 500,C00 500,000; ........ 
Kansas City & Cameron 
pe re ere ree 1,200,000 1,290,000, ........ 
Total liabilities........ $14,701, 550 $18,561,024 $7,235,024 $3, 37 5,550 
NS EES TEES TEL CRETE OHTA CRETE Te #3,859,47 | 


Add receipts from sale of lands applied to the payment of 


bonds ..... Gi rckecccceacsecccesseces 2,622,58) 


$6,472,054 


Actual increase in liabilities................ 


No statement is made, in the report, of the amount 
or condition of the equipment and rolling stock. 

In addition to the cash received from sale of lands as 
above stated, there is the amount of $3,473,172 in out- 
standing contracts for lands already sold, including in- 
terest to maturity, and 125,000 acres of land yet unsold, 
valued at $12 per acre, or $1,500,000 altogether. 





ASSETS ON HAND SEPT. 1, 1870. LIABILITIES, SEPT. 1, 1870. 
Uncollected revenue...... $160,679 Unpaid charges, freight 
Stock of material and fuel ONIN 335. anise Sees $18,863 
in excess of $200,000 41,317 Unpaid passenger acc’ts. 7,204 
Sundry accounts.......... 47,251 Unpaid expenditures. . 256,933 
County bonds............ 141, U0 Pay rolls and ac counts.. 8,591 
Central Branch Union Pa- Bills payable ....... 37,5 « 
cific bonds ; 41,000 Expense, W. M. Tilden. 20.0.0 
Kansas City bonds........ 147.5 UQ inc} ‘R, R. Brid; ge Co. 23,7'3 
St. Joseph City bonds.... 30 tolls 1,377 
County coupons.......... 3,490 Floating debt........... 324,139 
Cash and cash assets .... 240,0c7 Unpaid dividends (since 
chiefly paid).......... 340,573 
We ickccttacinnctanaes $823,595 ME ncawsscaacctaen $1,018,926 


The operating expenses for the twelve months were 
as follows : 





| Trains service.......... 


$147,134 Repairs— 
Station service 


189,325 Locomotives.......... 











Earnings, operating expenses, etc., for seven years 
ending August 31, 187 10, were as follows : 
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“$18, 946 $1, $1,172,536 #96, 61 $1,788, 039 33 $1,155,659, $215,416)$1,371,075 
801.538 1,175,290159,042 2,135,872 1,872, 35) 470,073 2,342,108 
959,277 1, 224, 747 174,987, 2,359,012 2,200,503, 627,159 2,827,662 
1867 699.436 929,323 87,509 1, 716,270 1,427,998 362,247, 1,790,245 
1868 826,242 1,237,041 170,884 2.184.167 1,371,651, 421,012) 1,792,663 
1869)1,153,632 1,565,128 122,916 *2,841,997 2,078,183 1,090,934) 3,168,117 
1870'1,258,225 1,882,070 128, 194 '°8,040,294 2,240,558 831,268 3,071,826 


6,217, 300| 9, “9,168, 137.890,085 16,365,578 12, 12,346,590 90 4,01 018,113, 16,36 364,708 703 


1864 
1865 
1866 











* Including Kansas ‘City Bridge. 


The result of the above figures is as follows: 





Net Excess of expenses 
earnings. over earnings. 
$416,958 RS 
206,236 
468,650 
%3 
"326,120 
Sa a $1,176,860 $1,074,931 


This report shows a somewhat fluctuating traffic. 
The receipts per mile were $6,176 in 1864, $10,550 in 
1865, $12,737 in 1866, $8,064 in 1867, $8,075 in 1868, (the 
year of the opening of the Cameron & Kansas City 
Branch), $111,520 in 1869, and $11,170 in 1870. Few 
Western railroads excel it in its receipts per mile at the 
present time, and perhaps none west of the Mississippi. 
It seem, however, that the surplus earnings have gone 
into permanent improvements, so that in the seven 
years reported, more than four millions have been so 
expended, or within nine hundred dollars of the entire 
net earnings for the time. These expenditures have 
been at the rate of $14,611 per mile—a large sum, truly, 
but not more than those who rode over the line seven 
years ago will testify that it needed. It is now in such 
condition that with its heavy traffic it ought to make a 
handsome return on the investment. 








Marietta & Cincinnati Railroad Report. 


The Marietta & Cincinnati Railroad (which is under 
the control of the Baltimore & Ohio Railroad Com- 
pany) extends from Marietta, O., westward to a junc- 
tion with the Cincinnati, Hamilton & Dayton Railroad, 
81g miles north of Cincinnati, 1911 miles; witha 
branch from Scott’s Landing, four miles below Mari- 
etta, southward to Belpre, 5 miles; a branch from 
Hanover, 71 miles west of Marietta, southwestward to 
Portsmouth, on the Ohio, 56 miles; and a branch from 
Blanchester, 42 miles east of Cincinnati, southeastward 
to Hillsboro, 21 miles ; having thus a total mileage of 
27316 miles. 

The following is a summary of the annual report of 
this company presented at the stockholders’ meeting 
on the 15th inst. 


The following is a comparative statement of earnings 
for 1869 and 1870: 


uy 








Local Through Local Through 
freight. frei ght. p ger. p ger. 
| eee $692,199 52 $247,4 £2 = $340,274 92 $43,041 11 
OE arnktanenenns 64°,693 83 284,°83 77! 846,706 95 74,072 38 
Decrease......... eae wets =— aba Saas 
Oe $37,181 05 $6,482 03 $31,031 27 
Mail, Express Total 
and telegraph. earnings. 
MNO iis dabdnucestnaasctinikansaceseed $68,427 36 $1,391,345 65 
aR ncn tigeindarcacenesicateckeeee 67,288 60 1,420,345 55 
PN .0sctssay ss nase adn seanacand “1,13 138 7 76 eee 
PERE Sicivideawanecrncevecatoumes pehonas $28,999 90 


The per centage of increase was little more than 2 


percent. The earnings per mile were $5,184. 
Also, the following comparative statement of ex- 


penses for 1869 and 1870 : 
Increase and 





Expenses. 1870. decrease. 
Machinery department... $300 os 60 $439,765 93 $59,453 33—in. 
Road department Mbkera’s .y 019 62 431,787 69 37,7:8 07—in. 
Bridge department........ 7,057 57 94,994 73 2,062 85—de. 
Transportation departm’t. oan’ 403 08 =. 238,857 37 2,045 Ti—de. 
Mileage of cars............ 31,758 41 40,598 90 8,640 49—in. 
Telegraph department. . 13,971 29 18,763 17 4,791 88—in. 
General expenses......... 86,151 76 78,088 49 8,063 27—de. 

| Sarees $1,243,561 33 $1,342,156 27 = $8,491 94—in. 


A statement was appended showing how these extra- 
ordinary expenses were incurred. 

Nearly fifty miles of new rails were laid ; 126,782 
cross-ties were used. Fifty-one miles of road, never 
ballasted hitherto, were ballasted, and eighteen miles 
reballasted ; $55, 801. 48 was expended i in repairing and 
renewing bridges. A new iron bridge, 106 feet in 
length, was built over the canal at Chillicothe. A su- 





perior iron bridge of two spans, each 126 feet in length, 
at Lee’s Creek, and one at Sycamore Creek of 122 feet, 
with substantial masonry at both points, were nearly 
completed at the close of the year, and will be ready 
for use in January, 1871. The amount expended on these 
valuable permanent improvements was $64,934.5 
Ten locomotives, costing $116,682.54, were purchased 


| and paid for. 


| Water service......... 21,314 Freightcars.. ........ 128,753 
| Engine service......... 148,392 Road cars......... ... 5,741 
; Loss and damage Oil and waste........... 84,355 
SRA RES Non cs 6 Seek oerk 152,636 
| Loss and damage, stock. 51,610 Mail service. . ........ 2,833 
Stationery and printing. 25,431 Telegraph............... 31,036 
General expense..... . 90,411 Car service.............. 42,960 
| Taxes. Denon 51,587 Miscellaneous __........... 79,346 
} Foreign aj gencies. cacteead 70,289 Kansas City Bridge...... 1:,484 
Repairs— —— 
Roads, bridges and $2,210,803 | 
_ ERBP a 609,871 Expended for equipment 
ree 36,168 and construction...... 023 
Passenger and baggage —-—. 
QUE os naucese tates 62,982 Total expenses...... $8,071,826 


One hundred and six boxes, 50 coal, 25 flat and 25 
stock cars, costing $135,167.82, were in part built at the 
company’s shops at Zaleski, and in part purchased. 

Three passenger cars and three baggage cars were 
built, at an aggreeate cost of $28,073.68. 
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mee one and one-fourth mile of sidings were 
added. 

A new station house was commenced at Chillicothe, 
and $11,934.69 expended on this account. A new sta- 
tion at Loveland was commenced. These buildings 
will be completed in March next. 

A new machine shop was built at Chillicothe at a 
cost of $16,313.63, and $18,152.86 expended for new and 
improved machinery. 

About 1244 miles of new fencing was added. 

The Ferris Branch was completed at a cost of $18,- 
863.67. 

One hundred and sixty thousand eight hundred and 
forty dollars and seventy-three cents was advanced in 
cash to the Cincinnati & Baltimore road. 

The report refers to the completion of the iron bridge 
at Parkersburg. The bridge is one mile and 1,762 feet 
in length, including the approaches, and cost over 
$1,000,000. 

Of the Cincinnati & Baltimore Railway, the directors 
say that the road will be finished at the close of 1871. 
The cost of the work will, it is now estimated, reach 
nearly one million of dollars for a single track road. 
Negotiations are in progress for the use of the Cincin- 
nati & Baltimore road by the Cincinnati & Springfield 
road, which, it is expected, will be consummated at an 
early day. The Marietta °& Cincinnati Company has 
subscribed and paid for $200,000 of the stock of the Cin- 
cinnati & Baltimore road, and, to secure rapid progress, 
bas advanced $133,769.73, in cash, additionally. 

One hundred and twenty-four thousand dollars of the 
bonds and $258,550 of the stock have been sold, and it 
is expected that the remainder of the securities will be 
placed during 1871. 

The report closes with the following general re- 
marks : 

During the last three years large sums have been ex- 
pended in extraordinary improvements of the Marietta 
& Cincinnati road, and in adding largely to its facili- 
ties for general business. 

The Baltimore & Ohio Company has also expended a 
heavy amount in arching funnels, improving the 
Parkersburg branch and in building the great bridge 
over the Ohio River at Parkersburg. Both companies 
have been impressed with the belief that this vast out- 
lay was necessary in order to secure a full share of the 
large and valuable traflic between the West and South- 
west and the Atlantic seaboard, and in order to attain 
that position which their geographical advantages 
should command. The wisdom of this policy is now 
apparant. The line is attracting attention as a favorite 
route for passengers, and the indications are very de- 
cided that the receipts of the Marietta & Cincinnati 
road for the year 1871 will far exceed those of any pre- 
vious year, while the expenses for extraordinary re- 
pairs may now be diminished. 








—A convention of railroad managers held at Mont- 
gomery, Ala., has effected the organization of a new 
through line from St. Louis, Mo., to Savannah, Ga., by 
river to Vicksburg, and thence by rail via Montgomery, 
the freight being taken from St. Louis by the Vicks- 
burg Packet Line, and the rates not to exceed Green 
Line rates to competing points, less insurance. From 
Vicksburg the route passes over the Vicksburg & 
Meridian Railraad to Meridian ; thence to York, Ala., 
over the Alabama & Chattanooga Railroad ; thence to 
Selma, Ala., over the Selma & Alabama Railroad ; thence 
to Montgomery over the Western Railroad ; thence to 
West Point, Ga., over the Montgomery & West Point 
Railroad, and thence over the Western & Atlantic road. 
The connecting roads agree to furnish proper propor- 
tion of through cars to be devoted to this trade, and to 
receive the freight at Vicksburg and forward without 
detention, in accordance to through freight bills. The 
time proposed to Montgomery, Ala.. is seven or eight 
days. 








—A letter of an unusual kind was laid the before 
Board of Directors of the Belfast & Moosehead Lake 
Railroad at a recent meeting. The writer wasa min- 
ister, who proposed to hold semi-monthly services in 
Brooks, and asked that a pass over the road from Burn- 
ham be given him. After due consideration the follow- 
ing reply was sent by the President: “ Belfast, January 
28, 1871. Your favor of yesterday, asking for a free 
pass over the Belfast & Moosehead Lake Railroad is at 
hand. This company is disposed to lend all possible 
aid towards the advancement of the Gospel. It recog- 
nizes specially the need of regenerating influences and 
a change of heart in the field of your proposed labors 
at Brooks, which town has repudiated its subscription 
to this road. With the hope that your prayers and ex- 
hortations may be efficacious to that end, I inclose the 


¢ ‘ re ” 
pass asked for. e 








—Mr. John Swann, of London, an agent of English 
shareholders of the Erie Railway, has presented a 
numerously-signed petition to the New York Legisla- 
ture asking for the repeal of the “‘ Erie Directors Bill,” 
by which the board is divided into five classes, one of 


which goes out of office each year, so that the members 
of the board in office at the time of the passage of the 


law had their terms prolonged from one to four years. ; 
The petition urges that provision be made for the elec- | 


tion of all the directors at the next meeting in October. 
ine the reasons presented is the increase of the 





capital account of the company under the present man- 
agement from $55,000,000 to $110,000,000. 


Railroad Earnings in January. 


It is quite auspicious that the first month of the new 
year should exhibit returns of railroad traffic which 
are decidedly favorable. The confidence in railroad 
property is strengthened and the numerous holders of 
stocks have reason to be gratified with the prospect 
that, under good management, the payment of dividends 
is almost certain on every well located line of road. 

A number of the roads commenced the year with con- 
siderably increased mileage, having built or leased ad- 
ditional lines in 1870 to complete their connections, 
and for this reason the earnings for the last month can- 
not in all cases be exactly compared with the same 
month of 1870. On the ote hand, the economy of 
management has in some cases been so greatly im- 
proved that the net earnings show an. increase while 
the gross receipts were less. It is apparent from this 
that a statement of both receipts and expenses is nec- 
essary to show the actual financial condition of a com- 
pany from month to month; and itis to be regretted 
that more companies do not make their reports in such 
a shape. 

Several important changes have recently been made 
in the way of contracts or leases. Since the comple- 
tion of the bridge of the Baltimore & Ohio Railroad 
over the Ohio River at Parkersburg, making a short 
route from Baltimore to Cincinnati, an arrangement 
has been made with the Ohio & Mississippi road to 
change their gauge, so as to conform with that of the 
former, and thus make avery direct and unbroken route 
between Baltimore and St. Louis. The lease ofthe New 
Jersey companies by the Pennsylvania Central, which 
will probably be consummated soon, will make a close 
connection with New York and Chicago by this route ; 
and a further important arrangement is reported, 
though it does not appear as yet how correctly, for a 
lease or contract between the Lake Shore and New 
York Central party and the Cleveland, Columbus, 
Cincinnati & Indianapolis Company, to give the former 
a direct route to Cincinnati and Indianapolis. The 
tendency of railroad management is continually toward 
consolidation ; and while it is a bad policy for any 
government to make severe restrictions upon the 


rights of corporations, or legislate with any spirit of z 


hostility toward them, it is quite important that the 
operations of companies controlling $100,000,000 or 
more of capital, employing perhaps 25,000 men and 
drawing $20,000,000 a year from the pockets of the 
people, should be carefully watched, for in these cases 
the capital required for 4 healthy competition is so 
great as to make it practically out of the question. 





——— ay 





RAILROAD EARNINGS IN JANUARY, 1871. 




















| 

| 1871. | 1870. | Inc. | Dec. 
Central Pacific........... $524,480 $413,104, $111,376 ..... 
Chicago OR is vaanons | 848,555) 281,108, 62,447)... 
Cleveland & Pittsburgh. ../ 186,927 149,809, A eee 
Clevl'd, Col., Cin. & Ind. 270,148; 203,069 67,079, —s.......... 
Illinois Central............ 639,540, 623,383) 16,157} sas se 
Marietta & Cincinnati.....{| 130,888 90,177 Yl eee 
Michigan Central......... | 418,755| 837,992, 80,763, 
Milwaukee & St. Paul 396,700, 396,172 ot 0 eenes 
North Missouri........... 188,385, 213,101, one 2A,716 
Ohio & Mississippi... .... 245,91 196,787,  49,194| 4,425 
Pacific of Missouri........ 212,005; 202,447; at = swanes 
St, Louis, &Iron Mountain} 126,218] 92,181 34,087)... 
Toledo, Wabash & West’n| 365,174) 257, | er 
Union Pactiic........cc.0.- 347,607 528,529 ona 180,922 

Pr mee ' | 

OE Cer $4,396,358) $3,985,522) $616,474) $205,638 


—Commercial and Financial Chronicle. 








—A correspondent of the Chicago Tribune gives the 
following summary of the railroad legislation of the 
Wisconsin Legislature during the present session : 
“Railroad questions have agitated this Legislature 
less than almost any other. There has been no elabo- 
rate attempt as yet to regulate them, except the intro- 
duction of some resolutions of inquiry in regard to the 
propriety of appointing commissioners, with very ex- 
tensive powers of oversight, which resolution quietly 
sleeps in a committee’s hands. The Assembly passed, 
but the Senate, with slight consideration, killed a bill to 
make the reception of a railroad pass by a juror in any 
court of this State, wherein a railroad company is 4 
party interested, or by a commission to award damages 
for the taking of private property for railroad purposes, 
a State Prison offense. A bill was introduced in the 
Assembly, Friday, to transfer the $250,000 yearly re- 
ceived from the railroads as license from the State to 
local treasuries in proportion to the value of railroad 
property in each city, town, and village. Railroad 
charters have been granted and amended as freely as 
ever. Therivalry between the great St. Paul and 
Northwestern railway corporations has not shown it- 
self on the surface of legislation here. Each is obtain- 
ing whatever it asks in the way of facilities of exten- 
sions and connections, without let or hindrance.” 





Car Warming. 

The Springfield Republican says : ‘The system of hot 
“air pipes, which the Boston & Albany Railroad are 
“ now using in their new cars, is very successful in dis- 
“tributing the heat throughout the whole car, and is 
“highly appreciated this cold weather, especially by 
“‘ travelers who are troubled with cold feet.” 





—Hon. Joseph Grinnell, of New Bedford, has held 
the post of President of the New Bedford & Taunton 
Railroad Company since the charter of the road in 
1838. He has also been President of the First Na 
tional Bank since its charter as the Marine Bank, in 
1832 ; and also of the Wamsutta Mills since that cor- 
poration was started, in 1847. 


Shieago Railroad Mews. 





Lake Shore & Michigan Southern. 
This company is offering in London $2,000,000 of its new 
consolidated currency mortgage bonds. These bonds bear 
7 per cent. interest and are offered in London at 79 in gold, 
which is not far from 90 in currency. The announcement is 
made in London that the proceeds are to be applied to the con- 
struction of a second track between Buffalo and Toledo anda 
steel track between Buffalo and Cleveland. As the Lake 
Shore is one of the eight or ten very choicest pieces of rail- 
road property in America, and as before the time of payment 
currency will doubtless be at par, this ought to be a very 
tempting investment to English capitalists, being very re- 
munerative and entirely safe. 





Freights Westward. 

While the rates established at the beginning of winter have 
proved quite satisfactory for eastward business, the lines hav- 
ing nearly or quite as much as they could conveniently carry 
in that direction, there has been, especially of late, a light 
movement westward. The parties to the Erie compact have 
maintained it steadily, with satisfactory results, rates having 
been stiffly maintained ; but the Baltimore & Ohio Company, 
which was not a party to the compact, has been carrying at 
lower rates, and of course has sensibly affected the business 
of the other lines. A reduction was therefore agreed upon 
last week by the New York Central, the Erie, and the Penn- 
sylvania companies, which went into effect last Monday. By 
this the rates from New York to leading Western towns on 
the four classes and special freight are as follows : 





1. 2. 8. 4. Spec'l. 

Cwt. Cwt. Cwt. Cwt. Cwt. 

inci tccnnsscanensiesiin $150 $1380 $100 $070 $0 55 
Cincinnati........ coors SD OU 93 65 51 
Columbus.. — - 120 1 08 81 56 da 
Cleveland. . 98 84 66 46 36 
Detroit .... 1 06 91 7 50 39 
Milwankee 150 180 10 70 55 
7 Se 1 15 99 54 43 
Dhicinss .. ceacgnecden 189 #168 =129 92 78 
+ .005s56-s00cekeus es 142 #12 96 67 53 
bien 000 cesescsess 1% 10 &3 58 45 
EIS 6 06:060dns—r.veneccees 249 #203 #$169 #1232 #10 
i cchebsess cnvéwbanenboubes 250 20 1% 120 1 05 
LS, cxsd«seedsessesesasenn 19 18 1% 97 8 
Pi inenehscteeadeansheces 2 240 18% 140 12 
RTRIOUD 060 06cccnccccsese 247 ©2001 1 67 110 1 01 


Buffalo rate unchanged. 


At the same time, the following changes have been madein 
the classification of freights : 


BD. cinccsvaccssssaasisebesetactiegl from third class to fourth class. 
WEDED WO. ccc cccccssccecceecses ..from fourth class to special class. 
PE BOE con cccccscccssncccencvesed from fourth class to special class. 
Din.+  shebsaeswessagoese from fourth class to special class. 
OARS BOG. .000.ccccccccccscces from fourth clase to special class. 
Crockery (in crates)............... from fourth class to special class. 


The reduction is about at the rate of 20 per cent., and the 
rates are lower than those lately given by the Baltimore & 
Ohio}; but that company has adopted them and also the 
changes in classification. It has, moreover, made its rates to 
Southwestern pointslower than those agreed upon by the 
combination. 


Chicago & Alton. 

M. J. C. McMullin, the General jSuperintendent, returned 
this week from the East. He has made a contract with the 
Schenectady Locomotive Works for fifteen new locomotives, 
five of which are to be ten-wheel engines—hitherto not used 
on this Jine—and five eight-wheeled engines. 

The company is now receiving large quantities of rails 
from England via New Orleans, to be used for the track of 
the Roodhouse & Louisiana Branch, and for relaying the 
main line. 

The earnings for the second week of February, 1871, were 
$98,555, against $89,464 in the corresponding week of 1870, 
showing an increase of $9,091, or a little more than 10 per 
cent. 


Baltimore & Ohlo. 

The connections of the company with the Allan steamer 
line are proving quite advantageous in attracting through 
shipments. Lately a large consignment of about 24 car 
loads was billed from Chicago to Liverpool by this line, 
chiefly provisions. 








REGISTER OF EARNINGS. 


FOR THE FIRST WEEK IN FEBRUARY. 





Michigan Central (284 miles), 1871..... ie debbetnedecuseee $04,972 60 
we (284 miles), 1870 .....--.ce0e ceeeeeeecees 79,878 35 
Increase (19 per Cent.)........++-seeeeeercreeceee $15,004 25 
Earnings from all BOUrCeS.........+-seeeeeereeeceereeene $97,523 15 
Chicago & Alton (465 miles), 1871 --+» $88,597 42 
= “* (431 a IGM. 00. ccccccccccccccecesces 73,856 24 
Increase (20 per Cent.)........+-seeseecerencereecees $14,741 18 

St. Louis & Iron Mountain (210 miles), 1871.... ......... $ 36,407 00 
as wad - (210 miles), 1870 ...........-++ 22,995 38 
Increase (58% per Cent.)........ see eeceececeereeees $13,411 67 
Cleveland & Pittsburgh (203 miles) 1871. ........--++-s++++ $46,528 90 
” ie (203 miles} Bbantekssscosccetets 87,415 54 
Increase (24% per CeNt.).......0-eceeeeeeeeeeeceees $9,113 36 


FOR THE SECOND WEEK IN FPREBRUARY. 


Chicago & Alton’(465 miles), 1871.....---++-+++eereereeeere $98,555 00 
y “© “(431 miles), 1870 .........- 


Michigan Central (284 miles), 1871.......... --0+sceeeeeeeee 
“ ™ on miles), 1870... 





Increase (23% per Cemt,)......--ceeeceee cereeereees 





Earnings from al] sources.........--+ ddcccecsoneecccesoos $104,601 88 


Se in er ee 





; 
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PCBLISHER’S ANNOUNCEMENTS. 


The Railroad Gazette. 

‘Standard authority on Western railroad 
matters.’’—Rockford (Ill.) Journal. 

‘‘Pre-eminently the railway paper of this 
country.”’—Onarga (IU.) Times. 

‘Without doubt the best paper of the kind 
in the United States.’’—Centr ville (Ia.) Citizen. 

‘“As full of information as an unabridged 
dictionary, and fully as e-sential in every 
well-regulated railway office.’’-- Nashua (Iowa) 
Post. 

‘Tue RAILROAD GAZETTE has moved into 
new and more commodious quarters, in one 
of the new marble-front buildings on Madison 
street. We are glad to hear that this sterlivg 
railroad journal has met with the encourage- 
ment which it deserves from the class whose 
interests it represents. THE GAZETTE is a 
credit to its publisher, Mr. Kellogg, and to 
the city.”"—Chicago Tribune. 


tdi di 

—Charles Brown attempted to steal a 
ride ina box car on the Union Pacific 
Railroad. The car was locked, his pres- 
ence not being known, and he was kept 
confined for five days, without food or 
drink, till the car arrived at Omaha. His 
feet, and legs to the knees, were frozen 
solid. 











WANTS. 


Vy 7 ANTED—Purchasers for State or 

‘ ounty rivhts to use Reece’s Patent Lubri- 
cating Car Wheel. This wheel is so arranged that 
no dirt or water can get into the hub. and no oil 
can get out. Address, WM. R. REECE, Tremont, 
Schuylkill County, Pa. 


N ENGINEER experienced in rail- 

road location and construction will be open to 
an engagement about the 1st of April (or peeus 
sooner) as Principal Assistant or Chief. both of 
which positions he has occupied. For further in- 
formation apply to the Edtior of this paper. 


WANTED—A position as Master Me- 
chanic by a manwho has bad twenty years’ 

experience. References will be furnished upon ap- 

plication at the RAILROAD GazeTTE oflice. 


A CIVIL ENGINEER wants an en- 
gagement—Railroad corstruction preferred 
—P. O. Box 1165, Rockford, Ill 


A CIVIL ENGINEER who is thoroug- 
‘ ly educated in his profession, has had experi- 
ence in field work for several years, and is espe- 
cially familiar with levelling and transit surveying, 
desires an engagement. Address TRANSIT, at the 
office of the RarLrvuap GazerTrTe. 


AN ENGINEER, who has had nearly 
three year-’ experience in the use of the instru- 
ments, in railroad location and construction, wants 
a situation as assistant, either in Railroad or Min- 
~~ ingineering. Address ASSISTANT, Gazette 
Office. 


QUBSCRIBERS to the RatLroap Ga- 
\’zerre who have preserved files from April 1 to 
Otober 1, 1870, may have this First Quarto Volume 
ag a charge of $1.50, by sending them to 
this office. 


WANTED Every Railway Traveler 
in the United States and the Dominion of 

Canada wants every peony company to use the 
Thomas Safety Baggage Check. It is in use on 
over sixty of the best managed roads in the coun- 
try and has been during the past three years, and 
not one piece of baggage to which this check has 
been attached has been lost or miscarmed. Every 
railroad man upon whose road it is in use eays: 

“We ge fol defle  ufte a hor aah tral ana 
pratecat use f the Thomia Sitetu Bagqage Ch ck 
tha b th tr bucal and through dusy.r8 tt hoa ne 
equal It 48 che par more sati-tets y and bette: 
ad ntettoth bevener her ann other ch chive one, 

All information in reference to the Thomas 
Safety Bagyage Check will be given by addressing 
G. F. THOMAS, editor Appleton’s Railway Guide, 
9 , 92 and 4 Grand Street. New York. 























WO0D-WORKING 


MACHINERY. 


FOR THE MANUFACTURE 







—or— —VIZ:— 
Sash & Doors, Planers, 
ee Moulders, 
Chairs, 
naiiies Mortisers, 
Lath, Tenoners, 
Wheels, Shapers, 
Spokes, Band Saws, 
Felloes, &c. 

pene Scroll Saws, 
Car Shops, Shafting, 
Pl’ning M’ls, Hangers, 
Agricultural : 

Shops &c. We TT oe 


SUPERIOR TO ANY IN USE. 
Address 


J. A. FAY & 00., 


Cincinnati, Ohio. 
Ware Room, 183 Lake St., Chicago, Ill.} 





Baldwin Locomotive Works. 








M. BAIRD & CO., Philadelphia. 


MANUFACTURERS OF 


Locomotive Engines, 


Especially Adapted to Every Variety of Railroad Service, including - 


Mining Engines and Locomotives for Narrow Gauge Railways. 





All work Accurately Fitted to Gauges, and Thoroughly Interchangeable. 





Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteeg, 


M. BAIRD. CHAS. T. PARRY. WM. P. HENSZEY. 
GEO. BURNHAM. EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 








GRANT 
Locomotive Works! 


PATERSON, N. Jd. 





48 Wall Street. 











Barney & Smith Mfg Co., 
Car Builders,Dayton, O 

Jackson & Sharp Co., Car 
Builders, Wilmington, 
Del. 

N.Y. & Oswego Midiand 
R. R. Co. Oswego. 

Rome, Watertown & g- 
densburgh RK. R.. Rome. 

Lake Shore & M!chigan 
Southern &. R., Cleve: 
land, O. 

Kansas Pacific R. R., St. 
Louis. 

Western & Atlantic R. R., 
Atlanta, Ga. 


Passaic Mining & Mana- 
facturing Company. 

Delamater ron Works. 

Peop’’s Line Steamers, 
New York. 

Collins Company, Collins- 
ville, Ct. 

Poughkeepsie Iron Works 

Clark Turead Co., New 
ark, N. J. 

Brooke’ Locomotive 
Works, Dunkirk, N. Y: 


3 Bodley, Cincin- 


“ea REFERENCES. 












A sure preventive of and cureiorhotiou 


roals, 
Has ten times the lubricating quality ofany vil. 













fae = 4000° F. 50° below zcro, acids or , ases d9 not 

m—egaficct or change its wonderful, unique nature, 
pee Forms on bearing surfaces a glaze of unequal- 
[| ct.; reduces friction to aminimum, and prevents 
heat, wear. strain, and repairs of machinery. 
“end for envelope eample and circular to 


SIAMERICANCRAPHITE CO. 





Lane 
nati, 


Memphis and St. Louis 
Packet Co., St. Louis. 


FERRIS & MILES, 


Steam Hammers & Machine Tools 


24th and Wood Streets, PHILADELPHIA. 


THE STEAM HAMMER AS IT SHOULD BE! 
































Simple in Construction— Powerful in 
Action-— Convenient in Handling 
—Moderate in Price! 


These Haiowers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with the most 

erfect adjustment, either the heavy dead 

low for drawing down work, or the light, 
quick blow for finishing, AND THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 bs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 


Extra Strong and Heavy, capable of doing 4 


the heaviest and most accurate work. =, ANP 


Also, our PATENT SCREW-CUTTING LATHES, which wiil do either general turning 


or ecrew cutting, without change of gear-wheels. 








SAMUEL HUSTON, Pres't. WM. BUTCHER, Gen. Sup't. 


THE WILLIAM BUTCHER STEEL WORKS, 


OF PHBoILADELPHIA, PA. 


Offices :—407 Walnut St., Phila.; 59 John St., New York; | 


18 Custom House St., Boston. 


CRUCIBLE CAST STEEL TYRES, 


AXLES, FIRE BOX and BOILER PLATE, REVERSIBLE FROGS, 
CROSSINGS, SPRING STEEL, 


Spectra, Toot STEEL, SHAFTS, AND ALL KINDS OF STEEL Forcines. 


WM. TOOTHE., General Sales Agent. 


P. O. Bow 3066 New York. 


WISCONSIN CENTBAL (LATE PORTAGE, WIN. 
NEBAGO & SUPERIOR) RAILROAD. 


NOTICE TO CONTRACTORS. 


Prepenie will be received at the office of Capt 
D. . Wetman, Chief Engineer, at Menasha 
Wis., until 

Twelve o’clock Noon, on Wednesday, 

March Ist, 1871, 

forthe Grading, Masonry and Bridging on that 
— of the Wisconsin Central Railroad lying 
etween Doty Island and the Wisconsin River at 
gual Point, a distance of about sixty-four (64) 
miles. 

Proposals will be received for the work in each 
Section (of about one (1) mile), or for the whole 
work; but parties making proposals for the whole 
will be required to specify the prices for work on 
each Section. 

Blank forme, setting forth the different items for 
which propoeals will be received, will be furnished 
on application; and Plans, Profiles and Specifica- 
tions can be seen on and after Monday, January 
23d, at the office of the Chief Engineer, and at 
the office of the undersigned, in Ogden Building, 
corner Clark and Lake streets, ‘ hicago, Ill., on 
and after Monday, February 6th. 1871. 

Proposals, accompanied 4 Plans, are also in- 
vited for the Construction of the Railroad Bridge 
across Wolf River—to be either of Wood or Iron 
—consisting of one span of one hundred and fifty 
(150) feet, and one draw of sixty (i) feet, clear 
space. The bridge to be first class in every par- 
ticular, and able to meet the requirements of a 
first-class road. 

Separate proposals will also be received for the 
whole of the Span Bridging on the above-describ- 
ed work 

Right is reserved to reject all bids not deemed 
advantageous to the Companv, 

PHILLIPS & COLBY, Contractors. 

Cuicaco, January 18, 1571. 


RUFUS BLANGHARD, 


146 Lake S8t., Chicago, 
Has Issued aNEHEW STYLE 


MAPS! 


IN FLEXIBLE CASES, 
aiken 

Which are both cheap and convenient. The follow- 
ing States are now ready: Illinois, lowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana, 
Michigan and Ohio. Mailable on receipt of 25 
cents. They show the counties, towns and rail- 
roads a’ d are fine specimens of workma nship. 


SNOW’S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 





of 








Of all New England Roads. Published under 
authority of the R. R. Superintendents. 


MONTHLY, WITH WEEKLY SUPPLEMENT. 
10 cts. single copy. 

GEO. K. SNOW & BRADLEE, Publishers 
NO. 5 LINDALL STREET, BOSTON. 


THE 


Commercial & Financial Chronicle, 


PUBLISHED WEEKLY 


$2.50 per annum. 


IN NEW YORK, 
— Is THE — 


Standard Financial Newspaper of the 
Country. 














H. P. RUTTER. Sec’y and Treas 


PETELER PORBPABLE RAILROAD CO. 
Office 42 Broadway St., N. Y. 
TO CONTRACTORS, MINERS. &C. 

By this invention one horse does the work of ten 
| —one man the work of eight—extensively used, 
| highly approved by all. 

Cars and trucks for sale orto let. Samples at the 
| Office. Illustrated circulars free 
State and County rights for sale. 


‘WM. U. THWING., 


| PATTERN 


| 
} 





Model Maker ! 


Calhoun Place. Rear of No 120 Dear- 
born Street, Chicago, Third Floor. 








Employing none but the best workmen, and hav- 
ing superior facilities, I am prepared to do the best 
work (using the best materials) at low figures, and 
guarantee satisfaction. Patent Office Models a 
specialty. 




















Fes. 25, 1871.] 
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ENGINEERING: 
A Weekly Illustrated Journal, 


This great English ngeeting ournal, which 
has no superiorin the world, will supplied to 
American subscribers, postage paid, for 


$8.32 in Cold per Year! 


Heretofore subscribers in America have usually 
paid $15.0) per year for this paper. 








ENGINEERING 1s a weekly paper, each num- 
ber containing, besides advertisements, 20 pages 
of original articles on subjects relating to the va- 
rious branches of 


Civil, Mechanical, Mining and Mili- 
tary Engineering, 


profusely illustrated by engravings of the first 
class. It gives the latest and fullest information 
concerning 


Locomotives, Cars, and other Railroad 
Rolling Stock, 


me te pr in their construction and all other 
railroad machinery, and likewise concerning 


Permanent Way and EBailroad Con- 
struction. 


ENGINEERING gives the results of experi- 
ments with 


NABRROW-GAUGE RAILROADS, 


now attracting so much attention throughout the 
world, and publishes descriptions of the peculiari- 
ties of such lines and their rolling stock, accounts 
of cost, capacity, etc. 


THE MOST IMPORTANT 
American Engineering Structures 
Are illustrated in ENGINEERING. 


Subscribers may send their subscriptions either 
to the Chicago or the New York office of the 
RAILROAD GAZETTE. 

Currency sufficient to cover the subscription 
— plus the premium on gold atthe time, may 
»e sent inlieuof gold. This, when gold sells for 
$1.10, will be $9.15. 


WE WILL SUPPLY 
Engineering ani the Railroad Gazette 


FOR $13 A YEAR! 


which is two dollars less than American subscri- 
bers have usually paid for “ngineering alone. 


Send orders with drafts or post-office orders, to 


A. N. KELLOGG, 
110 & 112 Madison-st., Chicago. 

Or to M. N. FORNEY, 
No. 72 Broadway, New York. 


UNION TRUST 6O., 


OF NEW YORK. 


No. 73 Broadway, cor. Rector St, 
Capital, - - 1,000,000. 
[All paid in and securely invested.] 


INTEREST ALLOWED ON DEPOSITS, which 
may be drawn at any time. 

This Company is by law and by the order of the 
Supreme Court made a legal depository of money. 
It will act as Receiver in cases of li'igation, take 
charge of, and gnarantee the safe keeping of all 
kinds of Securities, and collect coupons and 
interest thereon. . 

It ie authorized by law to accept and execute all 
TRUsTs of every description, in reference to both 
real and personal property committed to them by 
any person or corporation, or transferred to them 
by order of any of the Courts of Record, or by any 
Surrogate. 

It is especially authorized to act as Register and 
Transfer agent and as Trustee for the purpose of 
issuing, registering or countersigning the certifli- 
cates of stock, bonds or other evidences of debt of 
any corporation, association, municipality, State 
or public authority, and will pay coupons and divi- 
dends on such terms 48 may be agreed upon. 

In giving special prominence to this department 

its business, attention is particularly called to 
the paramount advantage of employing this com- 
PaNyY in the capacity of AGENT, TRUSTEE, RECEIVER 
Or TREASURER, in preference to the appointment of 
INDIVIDUALS A guarante< capita] of ONE MILLION 
DOLLARS specially invested by requirement of its 
charter, and a perpetual succession ; a central and 
= place of business, where business can 

e transacted daily, without disappointment or 
delay: ite operations directed and controlled by a 
responsible Board of C.ust- es; and its entire man- 
agement also underthe upervision of the Supreme 
Court and the C ‘inptru ler of the State 

Permanency. C». sant and Responsible Super- 
vision, Guara teed Security and Business Conven- 
ience and Faci ‘ties, may therefore be strongly 
urged IN ITs FAVOR on the one hand, against the 
Uncertainty of Lite, the Fluctuations of Business, 
Individual Re~ponsibility and General Inconven- 
ience on the other. 

ISAAC H. FROTHINGHAM, President. 
AUGUSTUS SCHELL, | y; 
HENRY K BOGERT. { Vice-Presidents. 


TRUSTEES. 


A.A. LOW, JOHN V. L. PRUYN, 
HORACE F.CLARK, BENJ. H. HUTTON, 
DAVID HADLEY, JAS. M. McLAIN, 
EDWARD B. WESLEY, W. WHITEWRIGHT, Jr. 
GEO. G WILLIAMS, ° HENRY S1OKES 
J. B. JOHNSON, HENRY E DaVIiks, 
GEO. B.CARHART. SAMUEL WILLETS. 
PETER B SWEENEY, CORNELIUS D. WOOD, 
JAS M. WATERBURY, 8 B. CHITTENDEN, 
FREEMAN CLARK, ' DANIEL C. HOWELL, 
AMASA J. PARKER, GEORGE W.C 
HENRY A. KENT. JAMBs FORSYTH, 
WILLIAM F. RUSSELL, R. J. DILLON, 

8. T. FAIRCHILD. 


CHARLES T. CARLTON, Secretary. 


Edson's Recording Steam Gauges 


ist. These Gauges give an automatically written 
record of al] fluctuations in pressure to which a 
boiler has been subjected. 2d. They reduce the 
risk of explosions by prompting amore careful at- 
tention to duty. . They economize coal b 
showing when the firing is not Sa. and 
properly done. 4th. They sound an alarm when 








any specified pressure is reached, and are adapted 
for locomotives, marine and stationary boilers. 
Made and sold by the RECORDING STEAM 
GAUGE COMPANY, 91 Liberty street, New York 


TO ADVERTISERS! 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 








KELLOGG’S LIST, 


CONTAINING 


270 Country Papers. 





Terms of Advertising, 


$2.50 per Line. 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS 13 BY FAR 


The Cheapest Advertising 


EVER OFFERED. 





Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for ir 
serting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For farther particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 


110 and 112 Madison St., 





CHICACO, ILL. 


English & Scotch Fire Brick, 


(Cowen’s & Stourbridge and Craig’s.] 


EF'ire Clay, Retorts, &c. 





At New York and Boston (in store) 


61,000 Common Size; 19,500 Wedge or Arch; 4,000 1% Split; 5,000 Crown} 
500 Cupola. 


S. L. MERCHANT & CO., 
Importers and Dealers, 
Office, 76 South Street, New York; 205: Walnut Street, Philadelphia ; 
27 Central Wharf, Corner of Atlantic Avenue, Boston. 








Will Contract for Monthly or Yearly Supply. Will sell, in quantities to suit, 
from stock on hand, 








Improved Tank Locomotives. 





u 


~~ — en oe a ee a ee ee oe 
: nT 4 =e 


Adapted for Light or Heavy Traffic, Wide or Narrow Gauge Rallroads. 
Address M. N. FORNEY, Mechanical Engineer, 72 Broadway (Room 7), New York. 
Agent for the purchase and inspection of all kinds of Railroad Machinery and Equipment. 


Charles J. Pusey, 


78 &80 BROADWAY, NEW YORK. 


American and English Rails, 


LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


— SOLE AGENT FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 


Buchanan & Co., of London. 


fle pam e attentien given to filling orders for small T and STREET RAILS, of every 
eight and pattern. P. O. Addrese—Box 5222. 


OLD RAILS SOUGHT OR RE-ROLLED, AS DESIRED. 


THE UNION PATENT STOP WASHER, 


Manufactured at Cuaterville, Chester Co., Pa., on the 
line of the Pennsylvania Central R. R.. has now stood 
the test of = use on the above road, the Phila- 

hia. Wilmingwn & Baltimore and Philadelphia & 

eading Railroads. for the past two years. and proved 
itself to be what is claimed for it—a riect securit; 
against the unscrewing or receding of nuts. Its sim- 
plicity. efficiency and cheapnes* over any other appli- 
ance for the purpose should recommend it to the 
attention of all persons having charge of Railroad 
tracks, cara and machinery. 

It is especially adapted to. and extensively used by 
leading Railroads of the country for the purpose of se- 
curing nutes on railway joints. 

The accempanying cuts show the application of tne 
Washer. For further information, app y to 


A. GIBBONS, Coatesville, Pa. 


PITTSBURGH CAST STEEL SPRING WORKS. 
A. F’rencn & Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


PROM BEST CAST STEEL. 
OFFICE AND WORKGS:—Cor, Liberty and 21st Sts., PITTSBURGH, PA. 
8ST, LOUIS BRANCH, M. M. BUCK & CO. | CHICAGO BRANCH, 88 Michigan Ave, 





























JNO. L. GILL, Jr. D. W. C. BIDWELL, 


CAR WHEEL WORKS. 


Gill & Bidwell, 


— MANUFACTURERS OF — 


CHILLED WHEELS, 


For Locomotives, Passenger, Freight and Coal Cars. 


Office, 143 Water Street, | PITTSBURGH, PA. 


OR. CHERRY ALLEY. 











@ JOHN L. GILL, Jz., late Manufacturer, at Columbus ©., of the CELEBRATED GILL WHEEL. 
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ALBERT C. MoNAIRY, President. {HENRY M. CLAFLEN, Vice-Pres't 4 Treas, 


CLEVELAND 


Bridge & Car Works, 
THE MCNAIRY & CLAFLEN MANUF'G C0,, Proprietors, 


Railway and Highway Bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WOOD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 





Posts Patent Iron and Combination Bridges, Howe Truss Bridges with 
Patent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Running Gear and Brake. 


OFFICES ; Waring Block, cor. Bank and St. Clair Sts. | WORKS: On Wason, Hamilton and Lake Sts., 
CLEAVE LAND. OEIOQ. 


HARVEY T. CLAFLEN, Sup't. 


JOHN COON, Sec’y. 


SIMEON SHELDON, Engineer. 








L. B. Booman, Pres. H. A. Rust, Vice Pres. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOF'S, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and F'oundry Work. 


W. E. GILMAN, Secretary. 














For Railway and Road Bridges, this Company employs the fol- 
lowing well-established systems, vis: For Bridge Superstructures.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post's Patent Diagonal Combination Truss; Howe’s Truss and 
any other desired systems. For Bridge Substructures.— Pneumatic, Screw Piles and Masonry. 


2” Descriptive Lithographs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


° WORKS, OFFICE, 
Cor. Egan and Stewart Avenues, | Rooms 1,2 & 3, 157 LaSalle St. 


Address THE AMERICAN BRIDGE Co., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 


L. C. BoyrneTon, Gen. Agent. M. Lassie, Gen. Supt. 








A 


_ WELLS, FRENCH & CO., 
Bridge Builders and Contractors. 


General Western Agents for the KELLOGG BRIDGE CO., Buffalo, N. Y., 
Under the direction of Cuas. Ke.ioce, President. 


We are prepared to furnish Railroad and Highway Bridges of the Howe Truss 
System; Iron Railroad and Highway Bridges 
ofthe Pratt Truss System. 


IRON ROOES, TURN-TABLES & DRAW-BRIDGES. 


2” Plans, specifications and estimate of cost, furnished on application at our office. 
RON CLAMPS AND KEYS; BOLTS AND DIMENSION TIMBER furnished to order. 


WELLS, FRENCH & CO., 92 Dearborn St., Chicago. 


PATENT 








J. H. LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER. 4. G@. SHIFFLER, SUPT & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 


Office and Works, 9th Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnat Street. 
GENERAL WESTERN OFFICE :—13 Fullerton Block, 94 Dearborn S8t., 
CHICAGO, ILL. 


(This Company possess unrivaled facilities for manufacturing and erecting every description o 
[ron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges. Contractors for Wooden or Iron 


Bridges of any pattern, as per plans and specifications. Circulars sent on application. 
WALTER KATTE, ENGINEER. 





4. D. CHERRY, SECRETARY. 





RAILROAD IRON. 


50, 56 and 60 lb. RAILROAD IRON, 
FISHING and ERIE PATTERN, 


OF BEST WELSH MAKES, FOR SALE FROM STOCK IN YARD, 
And to Arrive at New York and New Orleans. 


AMERICAN RAILROAD IRON OF BEST QUALITY 


DIRECT FROM MILL. 


LOCOMOTIVES, PASSENGER & FREIGHT CARS 


FURNISHED ON SATISFACTORY CREDIT, BY 


DANAS & LITCHFIELD, 


No. 18 William Street, New York. 


russed Platforms, 


COMPRESSION 


BUFFERS 


— AND — 
































COUPLERS, | 


Railnad Cars. | 


PATENTED, MARCH 3tst, 1863, JANUARY 3tst, 1865, AND JULY 24th, 1866. 


OFFICE—No, 231 Broadway, Rooms 4 and 5, opposite City Hall Park, N. Y 


The advantages gained by the use of these improvements may be briefly stated as follows: 
ist. The platforms are held in a plane withthe | 11th. They cause the train to move steadily and 
sills on the cars. | not jerk in starting orstopping. — 
2d. The platforms cannot be broken by any or-| 12th They work well at great variations of hight. 
ainary accident . | 18th. They will couple with all kinds of *‘ draw- 
8d. Telescoping is impossible. a = ss nn all a derable 
; th. They are cheap and durable. 
10 penne itese ee be attained, | 1'th. Injury to men when coupling cars is en- 


5 q , tirely prevented. 
_ 5th. No links and pins are required, and no one 16th. Injury to persons by falling between cars 
is required to go between cars to couple them. 


is entirely prevented 
ee platforms may beheld as close together | 17th. Injury to persons and to cars by ‘‘:elescop- 
as desired. | 


ing” is entirely prevented. : f 
7th. By close coupling the train is shortened. isth. Injury to persons and to cars by “ oscilla- 
8th. They will not accidentally uncouple. 


tion” is entirely a. a” _— 
19th. The great steadiness of the cars, produce 
9th. They may be uncoupled “without shutting g 
off,” to make a flying switch. 


by compression, render sleeping cars much more 
desirable 
10th. They are strong; the train will not ‘‘ break Wth. “ Train Brakes” are rendered more valua- 
n two” at starting ar while running. ble by the non-existence of * slack” in the train. 
2S No Raiiroad Manager who comprehends the case fails to give these improvements a *‘trial” ! 
And ali those who have tried them have adopted them. 


Prices of Materials, cc. 


aia de Na dvndes <d0 @dteddemedababeseceesd ses. 2 Sree enebaseh ean cerswenl $24.50 each 
tS Sh iARLGRRRAAsEEKiecicccagedaekee  Aandeccraxcs ecatvess spas asec we 11.00 “ 
SEER SR SA ITE Soe SE RLS EPL SIS, argh RRR RE ELS ET Rw ee ney oh ie Oars “= 


Patterns in Full Sets, or Single Pieces, for all castings used in the Improvements, and Templets for 
Wrought Irons, AT COST. Drawings, Tracings, and superintendence of work are not charged for. 

These articles will be promptly farnished and shipped to any part of the country on short notice 
Orders must state what routes the goods are to go, and whether by express or as ordinary freight. 


EE. MiLieER. 








J. E. FRENCH. W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 


PATENT IRON CAR ROOES. 


Established, 185°. 


No. 2t1 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! Weclaim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 
ta” SenD For Crecorars. 

























i > m tt SSSyv 
WAT ERS? 





Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 


ilies, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 


REFER 170 :—Jas. M. Walker, Chicago, Pres't L. L. & G. R. R.; Jas. E. & Wm. Young, Chicago, 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; ang Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 





256 South Water St., Chicago. 
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WARMING AND VENTILATING 
EFRailroad Cars 
BY HOT WATER. 





-BAKER’S PATENT CAR WARMER.—One way of Applying tt. 


A very simple, safe and efficient plan for 


Warming Railway Carriages ! 


— BY — 


HOT WATER PIPES, 


Which Radiates the Heat Directly at the Feet of Each Passenger without the 
Necessity of Going to the Stove to Get Warmed! 


All the finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive Pamphlets furnished on application. 


Baker, Smith & Co., 
Cor. Greene and Houston Sts., N. Y., and 127 Dearborn St., Chicago, 


THE LEBANON MANUFACTURING COMPANY, 


LEBANON, PENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


HOUSE, GONDOLA, COAL, ORE, 


AND ALL OTHER KINDS OF 


CAR S$! 
Also, IRON and Every Description of CAR CASTINGS Made to Order. 


J.M GETTEL, Superintendent. 








DR. C. D. GLONINGER, President. 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL. 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. 


HOMOGENEOUS PIATES, 


For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANK PINS, CAR AXLES, &C. 











Also, Manufacturers of the Celebrated Brand, 


“HUSSEY, WELLS & CO. CAST SPRING STEEL.” 


(@” For Elliptic Springs for Railway Cars and Locomotives. _@4 





Office and Works, Pittsburgh, Pa. 


BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St. - = = NEW YORK. 





seit-oilinliMUh IMAM € PAI 


ILROAD. 

IRECT ROUTE FOR #1 

WA, LASALLE, PERU, HENRY, PEORIA, 
Geneseo, Moline, 


“" 'D, DAVENPORT, 


FOR RAILROAD CARS, LOCOMéngton, Iowa City, 
———JIN, DES MOINES, 


As the perfect Inbrication of the journals of railroad c: 
caneeng seenes, as well as saving of time lost by hea 
BEARING is offered :.s the most’simple and effective means 
in the us 
the box, an s 













strength and 
is formed withPacrFic RAILROAD, FOR 
plied to the jous 


pads compoved of Ogden, Salt Lake, 
or other 8 ightly por 


formed in the face of. San Francisco, 


eg to the oil ch 

nto the same. Through ~w» cisco. 

ss and always presents -- nnn eres 
top of the journal, when and where 

and where in the ordinary bearing, 88 follows: 

least. See cuts 2 and 3, : 


4.1 
The Wendell Patent Journal Bearing Company, +4 2. me. 
P. 0. Box 5118. Office, 59 John St., New York. 4%. 


The New Jersey Steel and Iron Co., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MARTIN STEEL! 


Acknowledged by all who have used it to be the best material now made for 
Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 
And all the finer machine purposes, such as 


Rollers for Cotton Machinery, Lathe Screws, Sewing Machine 
Work, &ec., Cc. 
The special features of this Steel are its REMARKABLE TOUGHNESS, its softness and entire 
freedom from hard spots, which obviate the necessity of annealing before tnrning. 
The process by which this Steel is made differs entirely from any other in use, enabling it to be sold 
at lower prices than any other good steel, while it possesses properties hitherto unknown, and of the 


greatest importance for many uses. 
CRERAR, ADAMS & C0.., 


MANUFACTURERS AND DEALERS IN 


Railroad Supplies ! 






















CONTRACTORS’ MATERIAL. 
ll and 13 Wells Street, 


CHICAGO, ILL. 





Manufacturers of IMPROVED HEAD-LIGHTS for Locomotives, 
3 Hand and Signal Lanterns, Car and Station Lamps, Brass Dome 
= Casings, Dome Mouldings. Cylinder Heads, and Car Trimmings, of 
Bveryv Description « 








NELSON TOOL WORKS. 


prede Mark, | 157 East 32d St... B. ¥. 









{ Trade Mark. 


H. NELSON. H. NELSON. 


| 
=: aaa 
ii 


sei 





—— MANUFACTURERS OF —— 


Mining & Paving Tools, Shackel Bars, Smiths’ Hand Hammers, 
H. Nelson’s Solid Eyed Pick, Block Stone Sledges, Coopers’ Hammers, 

Kip Hammers, Mauls, asons’ Stone Axes, 
Stone Breakers, Sledzgern, File Cutters’ Hammers 
Masons’ Peen & Scabbling Hammers, Blacksmiths’ Sledges, Striking Hammers, 
Hand or Mash Hammers, Fullers, all sizes, asons’ Brick Hammers, 
Chipping Hammers, Swedges, all sizes, Horse Shoers’ Tools, 
Flaggers’ Hammers, Mill Picks, Crow Bars, Rail Tongues. 


¢@ HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. . 
¢@ Special attention paid to Railroad Work. ¢@™ Send for Illustrated Catalogue. 


MANSFIELD ELASTIC FROG COMPANY 

















AMOS T. HALL, President, | J. H. DOW, Superintendent. 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 


For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials »vill testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost of 
the FRUG. Letters should be addressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
NWo. 18 Wells Street. CHICAGO. 





| 
| 
| 
: 
| 
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MENT. | 


| Railroad 


MT FOR 


& 
, Peoria, 
D, JACKSONVILLE, 


parte of the State; 


MN» BY RAIL OR RIVER 


SSISSIPPI below CAIRO. Also, to 


ith Promptness and Despatch, and 
as bv any other Route. 


ION OF THE BRIDGE AT DUNLEITH, 


HOUT CHANGE OF CARS! _g3 
FHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com 


‘Via Illinois Central Railroad.” 

HROUGH BILLS OF LADING, and further information, 
0 the Loca Freieut AGENT at Chicago, or to the undersigned. 

J. F. TUCKER, Gen. Freight Agt. 


Great Central Route. 











ORGANIZED 


JANUARY 1, 1867. 






1871. 


, ownie AND OPERATED — } 
Michigan Central, Illinois Central, Chioago, Bur- 
lington & Quincy, Chicago & Alton, Great 
Western (of Canada), New York Central, 


denoe and Worcester Railroads. 


Tas ** BLUE LINE °? is the only route that offers to shippers of freight the advantages of an 
unbroken gauge through from Chicago to the Seaboard, and to all Interior Points on the line of Eastern 
Connections beyond Suspension Bridge and Buflalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense freight equipment of all the roads in interest is employed, as occasion requires, for the 
through service of this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
The Blue Line Cars 


are all of a solid, uniform build, thus largely lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 
Blue Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury, 
and to all Perishable Freight. 

Claims for overchai 
all shipments to be marked and consigned 


“BLUE LINE.” 


-. FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 
and Boston. 


J.D. HAYES, Gen. Manacer,.. Detroit. | P. K.Ranpau}69 Washington St., Boston, 
C. E. Nosug,..... 1 rere Cairo, 1), 
Gro. E. JARVIS,... 849 Broadway, N.Y. BUG EP, MEONOOTE, 6 6 onc ce sce seed 
THOS. HOOPS, Gen. Fr't Aer. Michigan Central Railroad, Chicago. 
A. WALLINGFORD, Aer. M.C. & G. W. R. R., No. 91 Lake St., Chicago. 
F. H. STEWART, Freight Agent Michigan Central Railroad. 
INO. CRAMPTON, Gen. Ft. Agt. Great Western Railway, Detroit, Mich. 











THE EMPIRE TRANSPORTATION COMPANY’S 


Fast Freight Line to the East 


——_AND—— 


TO THE COAL AND OIL REGIONS, 
Via Michigan Southern, Lake Shore,:and Philadelphia & Erie R. B.'s, 


witTtTHovueowr’? TRANSFER! 


Office, No. 72 LaSalle Street, Chicago. 


GEO. W. RISTINE, Western Superintendent, Cleveland, Ohio. 

G. Van Demark, .265 Broadway, New York. | E.{L. O’ Donnell, 

B. McCulloh,....49 South 5th St., Philadelohia. | Wm. F. Smith,..............0..cceeeeeee Erie, Pen: 
JOHN WHITTAKER, Pier 14 North River, New York. 


JOSEPH: STOCKTON, Agent, Chicago. 


W. T. HANOOCK, Contracting Agent. 
WM. F. GRIFFITTS, Jr., Gen. Freight Agent, Philadelphia. 





w 
G 





na and Dubuque. | 


AxE FREIGHT ro att Pomrs West or DUBUQUE | 


fer St. Parties ordering Goods from the East should have the packages marked: | 





“BLUE LINE.” 


Hudson River, Boston & Albany, and Provi- 


e8, loss or damage, Y eatin settled upon their merits. Be particular and direct | 


Quincy, Ill, 


Empire Line. 


Baltimore, ¥ d. 







TAYLOR BROTHERS & CO. 


CAST STEEL LOCOMOTIVE TYRES, 
Best Yorkshire Bar Iron 


—— AND — 


BOILER PLATES. 


This Iron is uneqnaled for strength and durability, sound 
ness and uniformity It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
Chain Bolte, &c. 











; B. “S 
Ce 

No. 10 OLIVER 
STREET, 


- 





| Sole Agency for the United States and Canadas 


‘The Lightest Bunning 
EASIEST RIDINC, 


— AND — 


Most Economical 


STREET CAR 


IN USE. 
HIGLEW’S PATENT 


Street Car Ranning Gear 


— AND — 


BRAKE, 


Made and Sold by 


| 


| 






CLEVELAND, 0. /4 





Union Gar Spring Mfg Co. 


Sole Proprietors of the 
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i 
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Wool-Packed Spiral. 


Hebbard. 


HEBBARD CAR SPRING! 





Offices: No. 4 Dey St., New York, and 19 Wells St., Chicago. 


FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, MASS. 











ose e & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 


SPIRAL, COMPOUND SPIRAL, ‘‘ DINSMORE,” 


AND OTHER 





Group Rubber Center Spiral:Spring. 
No. 15 La Salle St.. CHICAGO 


WORKS ON 129th AND 130th STREETS, NEW YORE. 


Dinsmore” Spring. Volute Buffer Spring, 


No. I Barclay St., NEW YORK. | 








GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. 


Westinghouse Air Brake Company, 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869. 
MANUFACTURERS OF 











RALPH BAGALEY, Secretar 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 


RAILWAY GAR SPRINGS. 





y 


THE WESTINGHOUSE AIR BRAKE! 








A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 


the hands of the Engineer. It is in daily use on a number of the leading Railroads, 


| ed by the most prominent railroad mechanics in the country as an actual necessity. 


rial Train furnished to any Railroad Company, to be paid for only when fonnd 
Full information furnished on application. 


| 
i AT 
| satisfactory. 


and is recommend- 
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General Freight and Ticket Department. 


Leavenworth, Lawrence & Galveston 
RAILROAD LIN Ee. 


IN CONNECTION AT KANSAS CITY WITH THE 


Chicago, Burlington & Quincy R. R., Hannibal & St. Joseph RK. R., 
North Missouri R. R. and the Pacific R. R. of Missouri, 


— FORMS THE — 
SHORTEST, QUICKEST & MOST RELIABLE LINE 
For FREIGHT and PASSENGERS from the EAST, 
Via CHICAGO and ST. LOUIS, to 


SOUTHERN KANSAS,THE INDIAN TERRITORY 


— AND — 


<a ee 


THROUGH BILLS OF LADING given by any of above-named roads, to reints ON OR SOUTH 
OF THEIR LINE, and such Contracts protected by this Department. 


TRUNK LINE CLASSIFICATION ACCEPTED. FREIGHT FROM THE EAST THROUGH 
TO THE INDIAN COUNTRY WITHOUT CHANGE OF CARS. 


T — TICKETS For sale at all principal points East to the different places in Kansas, 
via this line. 


PULLMAN'S SLEEPING CARS ON ALL THROUGH TRAINS 


(@ Full information as to rates and time, either Freight or Passenger, furnished by Genera 
Freight Agents of above-named roads. 





(2 Special Rates given to Colonies. For fall information as to rates, time, or description of 
country, apply to the undersigned. 


M. R. BALDWIN, 
Superintendent, Lawrence, Kansas. 


CHAS. B. PECK, 


Gen. Freight and Ticket Agent, Lawrence, Kan. 


MOORE 


Steel Elastic Car Wheel Co. 








OF NEW JERSEY. 


Proprietors of 


MOORE’S PATENT 


FOR THE MANUFACTURE OF 


ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES, 


Noiseless, Safe, Durable and Economical. 







Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


HH. W. MOORE, President. 
JAS. K. FROTHINGHAM, Secretary. 
FW. BLOODGOOD), Treasurer. 


“ye Works, cor. Green and Wayne Sts., JERSEY CITY, N.J 
s~’ . P.O. Adaress- Box 129, Jersey City, N. J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyond question 1ts superior working capacity, and great ability to withstand the 
elements. For Rarroap Lings, connecting a single wire with a large number of Stations, and for long 
circuits, this wire is peculiarly adapted; the large conducting capacity secured by the copper, w.th 
other advantages, rendering such lines fully serviceable during the heaviest rains. 

Having a core of steel, a smali number of poles only are required, as compared with iron wire con- 
struction, thereby preventing much loss of the cnrrent from escape and very materially reducing c.st 
of maintenance. OFFICE AMERICAN COMPOUND TELEGRAPH WIRE CO. 


234 West 29th Street, New York. 
BLISS, TILLOTSON & CO., Western sqpats. 
247 South Water Street, Chicago. 


OMNIBUSES 














EVERY STYLE! 


~~ 


LIGHT, STRONG i i | Hi Ml 


7 
bn 


—AND— 


ELEGANT! 





HCAGO, ROCK INLAND & ACID 


RAILROAD. 
@ THE DIRECT ROUTE FOR #4 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PACIFIC RAILROAD, FOR 


Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in oe and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
China, Japan, Sandwich Islands, Oregon and Alaska, 


@ TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 








PACIFIC EXPRESS, (Sundoy excepted)..............+4+. 10.00 a. m, 4.15 p.m. 
PERU ACCOMMODATION, (Sundays excepted).......... 4.30 p.m. 9.45 a. m. 
PACIFIC EXPRESS, (Saturdays excepted,)............... 10.00 p. m. [Mon. ex. 7,00 a. m. 





ELEGANT PALACE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change, 


(= Connections at LA SALLE, with Illinois Central Railroad, North and South; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Virginia, &c.; at PORT BYRON JUNCTION, for 
poe Sees, and Port Byron; at ROCK ISLAND, with Packets North and South on the Mise- 
issipp ver. 


¢@ For Through Tickets, and all desired information in regard to Rates, Routes, etc., call 
at the Company’s Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York. 


A. M. SMITH, Gen, Pass, Agent. HUGH RIDDLE, Gen, Supt, PA. HALL, Asst, Gen, Supt, 


KANSAS PACIFIC RAILWAY. 


Great Smoky Hill Route 
THROUGH KANSAS TO DENVER, COLORADO, 


Connecting with the DENVER PACIFIC R. R. for CHEYENNE ; forming, in connection with the 
UNION and CENTRAL PACIFIC R. R.’s, a NEW ALL-RAIL ROUTE to 


Colorado, Wyoming, Utah, Montana, 
NEVADA, CALIFORNIA, 


AND THE PACIFIC COAST. 


THE ONLY ROUTE RUNNING PULLMAN DRAWING-ROOM & SLEEPING CARS THROUGH TO DENVER. 
= No Omnibus or Ferry Transfer! 24 








Direct Connections made in UNION DEPOTS at Kansas City [State Line,] with the Hanrti- 
St. Joseph, North Missouri and Miesouri Pacific Railroads. 


(2 Daily Trains leave Kansas City, State Line and Leavenworth, for Lawrence, Topeka, Emporia, 
Humboldt, New Chicago, Chetopa, Junction City, Abilene, Salina, Brookville, Ellsworth, Hays, KIT 
CARSON, DENVER, GREELEY, CHEYENNE, OGDEN, SALT LAKE CITY, CORINNE, 

Sacramento ct San Francisco. 
Connect at Kit Carson with Southern Overland Passenger and Mail Coaches for PUEBLO, 
TRINIDAD, SANTA FE, and all principal pointe in 
Old and New Mexico and Arizona. 


Connect at DENVER with the Colorado Central Railroad and Fast Concord Coaches, for 
Golden City, Black Hawk, Central City, Idaho City, Georgetown and Fair Play. 


bal 








Passenger and Freight Rates as low and conveniences as ample as by any Route. 


Ask for Tickets via KANSAS PACIFIC BRAILWAY, which can be obtained at all 
principal ticket offices in the United States. 


BEVERLY B. KEIM, Gen. Ticket Agt. TF. OAKES, Gen, Freight Agt, A. ANDERSON, Gen. Sup’. 


Lawrence, Kansas. Kansas City, Mo. Lawrence, Kan. 


FARMS AND HOMES IN KANSAS. 


Five Million Acres of Choice Farming Lands, situated along the line of this Great 
National Route, at from one to six dollars per acre. For See apply to 
.] 


JNO. P. DEVEREU Land Commissioner, Lawrence, Kan, 





PACIFIC DISPATCH CO. 


Are Authorized Freight Agents. 


For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
a. HH. RAPP, AGT. 


Western Union Railroad. 


CHICAGO & NORTHWESTERN DEPOT, | MILWAUKEE & CHICAGO DEPOT, 
CHICAGO, MILWAUKEE, 


THE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEF, 
— TO 
Beloit, Savanna, Clinton, Pt, Byron, Davenport, Miner:i Point, 
Madison, Freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern Lowa, 
FRED. WILD, D. A. OLIN 


Gen. Ticket Agent. Gen. Su ntendent. 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
S$ THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO 








FROM CHICAGO Hours. 1st Class Fare. Days. 1st Class Fare. 


TO OMAHA, - ~ - 23 $20.00 | TO DENVER, ~ - 2% $63.00 
‘“ ST, JOSEPH, - = 21 19.50| * SACBAMENTO, «= 4% 118.00 
‘6 KANSAS CITY, = 22 20.00| ** SAN FRANCISCO, 5 118.00 





Trarns LEAVE Cutcago from the Great Central Depot, foot of Lake Street, as follows: 


slg nye re COUNCIL BLUFFS & OMAHA LINE 


thang PRESS, (Except Sunday,) stoppmg at all 
stat ay making close connections at Mendota with Illinois Cen- 


WA for 5. AQ A Freeport, M, sate nt Dabnens, LaSalle, E] Paso, Bloomington, &c. 


CIFIC (exeep 
1O: 435 A. . 4 iverside, FAST, LANE. 
— pe alva, “a ur, 


Leland, 
——s a pletion West and South of Galesbur 

ELEGANT DAY C L™ 
are Fr icched to this train daily yoo = 


AN PALACE Ce ROOM CARS 

bind COUNCIL a & OMAHA WITHOUT CHANCE! 
PAC iC NIGHT EXPRESS, (Daily, except Saturday, 

Blutfs, 2-090.F oe Os i 


r Burlington, Ottumwa, DesMoines,. Nebraska City, Counci 
Pullman Drawing Room Sleepin eC ar —s to 
this Train daily from Chicago to Burlington, and Elegant Da 
Council! Bluffs and Omaha, without change! 


— COUNCIL BLUEES & — 


t Sunday,) stopping 
, Mendota, Princeton, 


This is the Route between 
——RUNNING THE CELEBRATED—— 


49 MILES THE SHORTEST ROUTE BETWEEN 


Chicago é& Heokuk, 


And the Only Route Without Ferrying the Mississippi River / 


——_@___—_ 
ge NT. _— LEAVENW TH & KANSAS CELY LINK, 
l J 
TL AND EXPRESS yom Sunday,) stopping at all 
ZO. M. a ons between Chicago and Galesburg; making close connec- 
tions at Mendota with Illinois Central for Amboy, Dixon, Freeport, Dunteith, Dubuque, La Salle, El 


Paso, O:4 &c. 
P. Cc Pp (Daily, GRE T Sunda with 

454A ECRGANT De COREHES. and PULLM ANS PALACE 

SLEEP Q re ARS attached, A. M through from nw to KANSAS CITY, Without Change! 


2:O Pp, Pattee 10, NiGhy =r ESS, (Daily,) with Pullman 


eeping Car attached running 
through from Chicago to QUINCY 


Kansas City, Lawrence, Topeka and Denver, 


(@ WITHOUT CHANGE ! _g 
G4 MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City 


WITHOUT CHANGE OF CARS OR FERRY. 


115 MILES The Shortest Route bet. Chicago & St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 





l \ [ Fete err Ee A. Bee ee 
OCal 1 Talns Leave AUMOMA PASSENGEN (0200000000007: 633 3 


Ask for Tickets via Chicago, Burlington & Quincy Railroad, which can be ob- 
tained at all principal offices of connecting roads, at Company's office, 63 Clark Street, and at 
Great Central Depot, Chicago at as low rates as by any other route. 

E. A. PARKER, 


ROB’ T HARRIS, SAM!’ L POWELL, en. be Pass. Agt. 


Gien’l — en’! Ticket ~ gent, 
CHICAGO. 


THR GREAT THROUGH PASSENGER ROUTE 10 KANSAS 


TE 
IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH | 


SEIORT TIN Ee. 


Crossing the Misctssippt at Quinc oF and the Missouri _at Kansas City on 
ridges 5 running Three Daily Express Trains, Through Cars and Pullman 
Sleeping Palaces from Chicago & Quincy to St. Joseph & Kansas City. 


The Advantages gained by this Line over any other Route from Chicago, are: 


LS MILES THE SHORTEST ! 
to Si. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 
Gai MILES THE SHORTEST! 


To Kansas City, Fort Scott, Lawrence, Ottawa, 














Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, | 


——— Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIVER, FT. 
SCOTT & GULF R. R’s, with which we connect at Kansas City Union Depot. 





THIS BEING THE SHORTEST LINE AND QUICKEST, is consequently the cheapest; and no 


one that is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado am. New Mexico. 


Tuts is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, | 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, | 


San Francisco, and the Pacific coast. 


Through Tickets for Sale at all Ticket Offices, 
Omnibus Transfers and Ferriage avoided. 


P, B. GROAT, Gen. Ticket Agent. 
HANNIBAL, Mo 





Old, Reliable, Air-Line Route! 


MAU, ALTON a ST. WOUIS BB 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton, 


— AND —— 


sT. LOUIS ! 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


— a 


ATCHISON, LEAVENWORTH, KANSAS CITY. 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 














2 TRAINS leave Cuicaeo from the West-side Union Depot, near Madison Street Bridge._ge? 


on. Arrive. 

I io cscs ess scab sea caboksbusiastsemensmenad *9:15 A. Mi. *8:05 P. M. 
JOLIET ACC OMMODATION ine ia 3 *9:40 A. ° 
NIGHT EXPRESS.............. batbentionsteu *12:50 P. M. 
LIGHTNING EXPRESS SR See EO ee ‘19: 00 6 *7:30 A. M. 





*Sundays excepted. 
tDaily; Saturdays it runs to Bloomington only. 
$Ss aturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis. 


This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars ! 


BAGGAGE CHECEKEED THROUGH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 


Depot, corner of West Madison and Canal streets, and at all principal Ticket Offices in the United States 
and Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 


North Missouri R. R. 


PASSENGERS FOR 


‘KANSAS AND THE WENT, 


ARE REMINDED THAT 


THE NORTH MISSOURI R. R. 
— 


11 MILES SHORTER than any other Route! 


BETWEEN 


St. Louis and Kansas City. 


15 Miles Shorter between ST, LOUIS and LEAVENWORTH 


a 


£>@©) MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS, 











: 2H 
Pullman's Celebrated Palace Sleeping Cars on all Night Trains ! 


sa>> Three Through Express Trains Daily 








New Iron | 


Baggage Checked Through, and | 


GEO. H. NETTLETON, Gen. Supt. 
Hawnrsal, Mo. 


FOR TICKETS, app! ; at a. Railroad Ticket Offices, and see that you get your Tickets 
a 


| = 
via St. Louis and North Missouri road. 
JAMES CHARLTON, W.R. ARTHUR, 
General Superintendent, St. Louis. 


xen. Pass. and Ticket Agent, St. Louis. 








Pacific Railroad of Missouri. 





| THE MOST DIRECT AND RELIABLE ROUTE FROM ST. LOUIS THROUGH TO 


KANSAS CITY, LEAVENWORTH & ATCHISON, 


— sere CHANGE OF CARS! “a 


Close Cennections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WHEST! 


ge At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
uincy, Bolivar, Epringne’d. Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fori 


tibson, Fort Smith, Van Buren, Fayetteville, Bentonville. 


| |'PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free! 


THROUGH TICKETS for eale at all the Principal Railroad Offices in the United States and Cana 
das. Be Sure and Get your Tickets over the PACIFIC R. BR. OF MISSOURI. 


|W. B. HALE, THOS. McKISSOCK. 


Gen. Pass. and "Ticket Agt, General Superintendent. 
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LLINOLS CENTRAL RAILROAD, 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TEROUGH Lins. 
No Change of Cars from Chicago to St. Louis. 


9:90 A, if DAY EHXPRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:30 P. M. 


$15 P, M. HAST LIN E. Saturdays Exoepted. 


Arriving at ST. LOUIS at 8:00 A. M. 








AT 8ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


— Connecting at KANSAS CITY for—— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


Denver and San EHrancisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
9:20 A, M. CAIRO | MAIL, Sundays E -_ ted. 9:25 A. M, 


Vicksburg 9:25 A. M., New Orleans 11:05 A. M. 


CAIRO EXPRESS, Except Saturaays. 


15 P.M 
8: i 8 Arriving at Cairo 12:4 P.M., Memphis 4:15 A. M., Little Rock 7:00 
P. M., Vicksburg 8:10 P. M., New Orleans 1:30 A. M. 


4:50 P.M. CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 








& THIS IS THE ONLY DIRECT ROUTE TO 


HEXumboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





rr NOTICE.—This Route is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICKER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 


Peoria and Keokuk Line. 
9:90 A, M, KEOKUK PASSENGER, Sun. Exoepted. 


-, Peoria 5:42 P. M., 
Canton 7:15 P. M., Bushnell 8:57 P. M., Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, BUN UPON ALL TRAINS. 














BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


ae For Through Tickets, anes Berths, e Checks, and information, apply at the office 
of the Company in the Great Central Depot, foot of e St. 


Hyde Park and Oakwoods Train, 


--LEAVE.—. -—ARRIVE.— --LEAVE.— -ARRIVE.— 
HYDE PARK TRAIN,... *6:00A.M. 91.454. M.| HYDE PARK TRAIN,....*3:00P.M. 5:15 P. M 
HYDE PARE TRAIN... *8:00A.M. *%9.20A.M.| HYDE PARK TRAIN,....*6:10P.M. 7:35 P. M 
HYDE PARK TRAIN,.. *12:10P. M. 91:45 P.M 


W. P. JOHNSON, Gen. Pass. Agent. 


HGAGO & NORTIIVENTERY ft. W. 


Comprising the PRINCIPAL RAILROADS from CHICAGO Directly NORTH 
NORTH-WEST and WEST. 


ALL RAIL TO THE PACIFIC OCEAN! 


Great California Line. 


TRAINS LEAVE WELIS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Clinton Passenger.|10:00 P. M. Night Mail. 
10:45 A. M. Pacific Express.| 10:00 P. M. Rock Island Pass. 
10:45 A. M. Rock Island Exp.|4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island, Fulton, Clinton. Cedar Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Bluffs and Omaha, there connecting with the 


UNION PacrtFic NR. RR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nevada, and the PACIFIC COAST. 











FROM CHICAGO Hours, 1st Class Fare, FROM CHICAGO Days. Ist Class Fare, 
To OMAHA.,...... 23 $20.00|To SACRAMENTO,. 4% $118.00 
= DENVER, jock fae 65.00| ** SAN FRANCISCO, 5 118.00 





TRAINS ARRIVE:—Night Mail, 7.15 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 


4:15 p. m.; Rock Island Express, 4:15 p. m.; Clinton Passenger, 6:45 p. m. 


FREEPORT LINE. 
9.00 A. M. & 9.00 a M. Per Betbviters, Recktecd, Freeport, Galena, Dup- 


4.00 P. M., Rockford Accommodation. 
5.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P. M., Junction Passenger. 


TRAINS ARRIVE :—Freeport Passenger, 2:30 p. m., 6:40 a. m.; Rockford Accommodation 
11:10 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction Passenger, 8:10 a. m.; Lombard 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


G3 Trains leave — cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10 00 A M DAY EXPRESS, for Janesville, Monroe, Whitewater, Madison, Prairie du 
. ° e Chien, Watertown, Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 
Neenah, Appleton, and Green Bay. 
3.00 - M., Janesville Accommodation. 
5 00 Pp M NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
we + e Junction, Portage City, Sparta, La Crosse, St. Paul, and ALL POINTS ON THE 
UPPER MISSISSIPPI RIVER ; Ri on, Berlin, Fond du Lac, Oshkosh, Menasha, Appleton, Green Bay, 
and THE LAKE SUPERIOR COUNTRY. 
5.30 P. M., Woodstock Accommodation. 
TRAINS ARRIVE :—7:00 a. m., 7:15 p. m., 9:00 a. m., and 2:05 p. m. 


MILWAUKEE DIVISION. 


PEEL WAUMBE WHAM Dig..... 2.22005 ccccrccccecsccccccsccccccesccccccccreee seseees 











8:15 A. MM, 
EXPRESS, (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee,............++ «+++ 9:45 A. M. 
EVANSTON ACCOMMODATIONS. ..o...........00cccccce+ veececvvecsstteeeres 1:00 P.M. 
HIGHLAND PARK PASSENGER Reseegececbannvongesdococeosts eedoreeseves 6:20 P, Mi. 
MILWAUKEE ACCOMMODATION, with ane Car attached...........+++ 11:00 P. MI. 
KENOSHA ACCOMMODATION, (Sundays excepted) from Wells St. Depot..... 4:10 P. M. 
AFTERNOON PASSENGER,........ peak shee ocsanededannehnannennsonsseer 5:00 P. M. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot. .... 5:30 P. M. 


TRAINS ARRIVE :—Night Accommodation, with Sleeping Car, 5:00 a. m.; Day Express, 
4:15 p. m. Milwankee Mail, 10:30 a. m.; Afternoon Passenger, 7:40 p.m.; Waukegan Accommoda- 
tion, $:25 a. m.; Kenosha Accommodation, 9:10 a. m.; Evanston Accommodation, 3.30 p. m.; Highiand 
Park Passenger, 7.55 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 
T OUGH TI TS Can be purchased at all principal Railroad Offices 


East and South, and in Chicago at the Southeast 
corner of e and Clark Streets, and at the 


assenger Stations as above. 
H. P. STANWOOD, JOHN C. GAULT, 
Gen. Ticket Agt. 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS ! 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa, 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 














t@ BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-= 


PASSENGERS FROM CHICAGO can obtain these Advantages only by 
he MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN R’Y. 








SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 


A. V. H. CARPENTER, Ss. 8. MERRILL, 





Gen. Pass. Agt. Milwaukee. Gen. Manager, Milwaukee 
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61 Miles the Shortest Line ! 


— FROM — 


CHICAGO TO NEW YORK. 


Pitts., Ft. Wayne & Chicago 


—- AaND-— 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK, 


wv WITHOUT CHANGE ! “em 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 





Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 





a a “Mall, : \Fast Express. 














Pacific Exp. | Night Exp. 
Meave — CHICAGO. ......0 ccccccsccccccesseccces of 9.00 A. M 56.15 P.M. 9.00 P. M. 
Arrive—PLYMOUTH....... 9.50 | 12,08 P. 8.45 * 12.85 A. M. 
z= FORT WAYNE R 2.05 ‘ yt iw 8.10 ‘ 
on BREE ccc cceecce 3. 4.06 * 1.23A.M.) 5.40 “ 
S WOE s crcncccccccccnccceccececcoeccce | m | ow * 2.45 ‘* — 
“ CRESTLINE 6. | 630 *‘ — * 8.55 ‘ 
Leave — CRESTLINE. .........cccccccccececesece! 6.00 A. M | 6.50 ‘* 4.30 ‘“ 9.35 ** 
BYVEWO—MANBPUMED. ..0..02000.0cccccccecseecsce | 6.40 * "17 5.00 “ | 10.05 * 
me ORR VIER. 2000 0cccce cccvccccccccccece on © 9.05 ‘* 6.54 * ps Tes 
- ALIAANOBR. ..cccccccccccceccccecccccces i iw * 10.40 “ a .* 1.30 P 
ex PITTSBURGH. ......c.ccccccccescceesee| 8.45 P.M.) 1.55 4.M./ 12.10P.M.' 4.40 * 
sec CRRIRSBON . cccccccccces cove cevecccccccs (ia “ 5.44 * 448 ‘ 0.00 “* 
se DN) Rr 12.48 A. M 6.55 ** 5.55 * 2.40 A.M 
“ _ HARRISBURG........ 02. ieceea tical | 5.30 | 1195 * | 1045 “ © 9/50 
pes PH, 00 cccsccdsccncccevces 6.50 * 3.15 “ 8.00 * 6.50 * 
“ NEW YORK, via PHILADELPHIA.......! 10.30 “ 690“ | 641 * 10.30 ‘* 
” NEW YORK, via ALLENTOWN.......... ; 10.30 * SE en ere 10.80 * 
= PN errr 1 9.15 P.M 8.05 “* | 2.30A.M. 9.15 P. M 
_ WT c cn ccccciccncces seccscces m_ * hil lUcee 5.45 ‘ 100 “* 
sd 0} Ds ckakshhsbaipeseneenhGxnuseakd 9.00 * | B5.50A.M.; 6.00 * 9.00 “ 





Boston and New England Passengers will find this Route especially Desirable, 
as it gives them an opportunity of Seeing the FINEST VIEWS 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
gage, to Rail and Boat Connections in NEW YORK, Without Charge! 


THROUGH TICKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St.; 
cor. Randolph and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


Made at LIMA for all Points on the Dayton & Michigan and the Cincinnati, 
Hartt OSE GRANECTIONS ove. and at CRESTLINE for Cleveland and Columbus. 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS, Ww. C. CLELAND, 


en. Pass, & Tkt Agt. P. F.W. & C. R’y Chicago. | Gen. Western Pass. Agt. P. F. W. & C. R’y,Chicago. 
T. L. KIMBALL, Gen. Western Pass. Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track! 
ERIE RAILWAY. 


B=zPREssSs TRAINS DAILY ! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches! 


A. The Trains of this Railway are run in DIRECT CONNECTION WITH ALJ. WESTERN AND 
SOUTHERN LINES, for 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


‘® SLEEPING COACHES, Combining all Modern Improvements, 


with perfect Ventilation and the peculiar ye meg for the comfort of Passengers incident to the 
BROAD GAUGE, accompany all night to New York. 











Trains on this Rail will, wh , wait fr 
on SQ SERLEIONS QEREA IT cs Pne mt Rater wi, when seme, watt rom 


All Trains of Saturday run directly Through to New York. 


@” Ask for Tickets via Erie Railway, Which can be procured at 66 Clark Street 
Chicago, and at all Principal Ticket offices inthe West and Southwest. 
L. D. RUCKER, SS J. DAY, WM. R. BARR, 


General Superintendent, New York. | Western Passenger Agent, Chicago. | Gen’l Passenger Agent, New York, 





Pan-HEXandle 


—AWNWD— 


Penna Gentral Route East! 


s@ SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “Ga 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 2th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KINZIE 8TS., WEST SIDE. ] 


7.40 A.M. DAY_EXPRESS. 


[SUNDAYS EXCEPTED.] Via Richmond. Arriving at 


CoLumBus.... 3:00 A. M.| Harnissura,.10:35 P. M.| New York.... 6:40 A. M. |\WasHIneTon..5:45 A. M 
PITTSBURGH..12:15 M. | Pamape rasta .3:10A. M.| Bartrmorg.... 2:30 A. M.|Boston.... ...5:05P. M 


7:10 P. MM. NIGHT EXPRESS. 


[SUNDAYS EXCEPTED.] Arriving at: 


COLUMBUS.. .11:15 A. M.| Hanrispure., 5:20 A. M.| New York...11:40 A.M.| WasHineTon,. 1:10 P. M 
PITTSBURGH... 7:26 P. M.| Patuape.rura.9,50 A, M.| Battimore... 9:30 A. M.| Boston 11:50 P. M 








. 
. 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrruovut Cuanezr! 


ONLY OWE CHANGE TO MEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


35 Miles the Shortest Route to Cincinnati. 
18 Miles the Shortest Route to Indianapolis and Louisville 


<> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Chillicothe, Hamilton, Wheeling, Parkersburg, Evansville, 
Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
—— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 


THROUGH WITHOUT CHANGE OF CARS! 
7.40 


» 8.05 FE’. MA. 
(Sundays excepted) Arriving at 


(Saturdays excepted.) Arriving at 








Columbus, 
Dayton, 








LAs scmkeEbeeNieasecesens vane pe ee errr rrerrrree | ot 
TL 29: Ucevisrcudvsbbetenstebasesus 2:33 P. M. | Koxkomo.......... 2:31 A. M. 
OCUMGRIBATE. ccc dcessivccesecccesecvcssss 10:10 P, M. | CINCINNATI....... '85 A. M. 
EN, 65.5, cebv0dseehs oosvceseee 5:00 P. M. | INDIANAPOLIS. . --.. 540 A.M. 
I itt chndnnes-untsadsscbasercans Ne ile RI nincs cus cardardconstetoscennld 3:50 P. M 





Lansing Accommodation: Leaves 3:40 P. M. Arrives 10:55 A. M. 


PULLMAN’S PALACE SLEEPING GARS ! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 


@ Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE ®? for 
Cincinnati, Indianapolis, Louisville and points South. Tickets for sale and Sleeping Car Berths 
secured at 95 RANDOLPH STREET, CHICAGQ, and at Principal Ticket Offices in the 


West and Northwest. 
WM. L. O’BRIEN, I. Ss. HODSDON 
Northwestern Pass. Agt. Chicago. 


Gen. Pass. and Ticket Agent, Columbus. 
D. W. CALDWELL Gen. Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Lowa. 


KANSAS CITY, ST. JOSEPH 


— AND —-— 


CouNnNcit. BLU FFs 


t* THROUGH LINE! “os 
3 EXPRESS PASSENGER TRAINS Leave Union Depot Daily, on the arrival of Eastern 


uthern and Western Trains, crossing the Missouri River on thé New Iron Bridge at Kansas 
Ciry, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


NE BRASSHRA CiTyw. 


Connecting at COUNCIL BLUFFS with Iowa Lines for all prominent points in Iowa, and making 
DIRECT CONNECTION at OMAHA with the Great Union Pacific Railroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


And the Pacific Coast. 











Pullman’s Palace Sleeping Cars! 


@” Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
ceil Bluff’ Railroad Line. 


A. L. HOPKINS 


Gen. Superintendent ST. JOSEP Mo. 


A. C. DAWES 


Gen. Passenger Agent, ST. JOSEPH, Me. 


oper rite 
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TAKE SHORE 


— Aa ND— 


MICHIGAN SOUTHERN R.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHICAGO & NEW YORK, via BUFFALO 


f WITHOUT TRANSFER OF PASSENGERS ! <2 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 











EXPRESS TRAINS DAILY, [Sundays Excepted,] Leave 


Curcago from the New Depot, on Van Buren St., at the head of La Salle Street, as follow 


OAM MAIL, TRAIN. 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXOEPTED. 
Leaves 22d Street 7:45 A. M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 








9:00 A, M, SPECIAL NEW YORK EXPRESS, 


via AIR LINE. SUNDAYS EXCEPTED. 


Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P. 
M.; Buffalo, 4:10 A. M.: New York, 7:00 P.M. ; (Chicago Time) Boston, 11:45 P. M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE! 


IN DIRECT CONNECTION WITH 


Wagner's Gelebrated Drawing-Room Coaches on N. Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 








515 P.M, ATLANTIC EXPRESS (Daily), 


VIA OLD BOAD. 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P, M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); azrives at 
Baffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 





9002 W INierar Express 


VIA AIR LINE, (DAILY EXCEPT SAT. & SUN.) 


Leaves—Twenty-Second Street,9:15 P. MI. Arrives—Toledo, 6:15 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:50 A. M.; Buffalo, 5:50 P.M.; New York, 12:00 M.; Boston, 
3:50 P. M. 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids. 7:10 P. M. 


Leave Chicago 9:00 P. M. 
M.; Grand Rapids, 10:15 A. M. 


Arrive at Kalamazoo 7:25 A. 





(ae There being no heavy grades to overcome, or mountains to cross, the road bed 
and track being the smoothest and most perfect of any railway in the United States, this Company run 
their trains at a high rate of speed with perfect safety. 


t#@ Travelers who wish to SAVE TIME and make SURE CONNECTIONS 
purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street. 


CHAS. F. HATCH, F. E. MORSE, 
Genera! Superiates@ape CLEVELAND, OnIO @enera! Western Passenger Agent, Cuicago. 





GREAT CENTRAL ROUTE! 


SPEED! COMFORT! SAFETY! 


MICHIGAN CENTRAL 


— AND — 


Great Western Railways. 


THE FAVORITE ROUTE, VIA NIAGARA FALLS, TO 


NEW YORK, BOSTON, 


AND ALL EASTERN POINTS. 


Pullman's Drawing-Room Cars 
FROM CHICAGO 10 NEW YORK WITHOUT CHANGE. 


CELEBRATED HOTEL CARS FROM CHICAGO TO ROCHESTER. 


Passenger Trains leave Chicago from Depot, foot of Lake Street, as follows: (All Trains 
Stop at Twenty-Second Street Station to receive and leave Passengers.) 


iy 40 A, MAIIA TRAIN, Sundays Excepted, 


Has a car attached from Chicago going over both Main une and Air Line 
for Lansing, Saginaw and Bay cit ty. 


8 Division, Without Change. Connect at New Buffalo for St. Joseph; at Jackson 

8 NEV YoR_xz HXPwREsSss. 

t Py ' (SUNDAYS EXCEPTED.) Arrives at —* yan City at 11:10 A. +t + Niles, 
12:20 P. M. fee Kalamazoo, 2: 10 "M: M Marshall, 3:24 P. ; dack- 

son, 4:30 P. M.; Detroit, 6:55 P. M. [Supper London, 11:25 A. M: Hamilton, 2:35 A. M.; ry en 
Falls, 4: A. M.; Rochester, 7:10 A. M. [Breakfast s Aone, 2:00 P. M.; NEW YORK, 7:06 P, M.; 
Springfield, 7:40 P.M ; BOSTON, 11:45 P. This rain connects at ROCHESTER with 


Wagner's Drawing Room Car through to New York without change! 


Connects at Kalamazoo direct fur Grand Rapids, Muske gon, Whitehall, &c., &c. 


CINCINNATI & LOUISVILLE 


9:30 A, , (SUNDAYS EXCEPTED.) Through Cars to Indianapolis and 
Cincinnati without Change. 


4:10 P.M. Kalamazoo, St. Joseph and Three Rivers Accom. 


(SUNDAYS EXCEPTED.) Arrives at New Buffalo at 7:05 P. ; Bt. Jo- 
seph, 8: 40 P. M.; Kalamazoo, 1::05 P. M.; Three Rivers, 10:00 P. M. 


A454 P ATLANTIC BSTPRESS. 
ip M 


Leaves — re (2 Arrives at Michigan City at 7:18 P. M.; Niles, 8: 30 

[Supper] ; alamazoc, 10:40 P. M.; Jackson, 1:10 A. M.; Detroit, 

8:45 A. M.; nepeee. 8:35 x M. | Bre akfast) ; Hamilton, 11:40 A. } : Niagara Falls, 1:90 P. M.; Buf- 

falo, 3:20 P. : Rochester, 5:10 P. M. =—> , 1:30 A. M.; NEW YORK, 6:40 
field, 6: 40 A. x! : BOSTON 11:00 A. Mi. AGNIFICENT 


PULLMAN DRAWING-ROOM SLEEPING CAR 


IS ATTACHED TO THIS TRAIN DAILY, FROM 
CHICAGO TO NEW YORK CITY. 
t# The Celebrated HOTEL CAR is also Attached to this Train from 
CHICAGO to ROCHESTER. 


(7 SPECIAL NOTICE,.—Boston and New England Passengers will please notice that thi 
Train now makes a direct connection through. A stoomene Car is attached at Rochester at 5: 20 
P. M., running through to Springfield, Mass., thus avoiding transferewa@Albany. Breakfast at Spring- 
field. This Train reaches Springfield early enough second morning to CONNECT WITH ALL TRAINS 
up and down the Connecticut 


CINCINNATI & LOUISVILLE 


6:30 P, ’ (SATURDAYS EXCEPTED.) Through Sleeping Cars to Louis- 
ville without Change. 


This is the Only Line Running Sleeping Cars to Lonisville ! 
Q: 00 P, M. NIGHT EXPRESS. Saturdays and Sundays Exoepted 


G2 Arrives at Michigan City at 11:03 P. M.; Niles, 12:25A.M.; Kalamazoo, 

2: &: Marshall, 3: 12; Jackson, 4:25; Grand Trunk Junction, 7: 00; Detroit, 

7:45; London, 1:45 P. M.; Hamilton, 4:35; Toronto, 9 : 85; Niagara Falls, 6:40; Buffalo, 7:15 P. M.; 

Rochester, 9: 10; Syracuse, 12:25 A.M.; Rome, 1:55; Utica, 2: 25; Albany, 6:30 A. M.; NEW YORK: 
12:00 M.3 BOS ON, 3:30 P, M. 


A PULLMAN PALACE SLEEPINC CAR 


Is attached to this Train for DETROIT. This Train connects at DETROIT JUNCTION with 
Grand Trunk Batlway for 


MONTREAL, OGDENSBURG, &c. 


9:00 P Grand Rapids Hx press. 
& ¥ 


(SATURDAYS AND SUNDAYS EXCEPTED.) Arrives at Grand Rapids at 
An Elegant Pullman Sleeping Car 


9:50 A. M. 
IS ATTACHED TO THIS TRAIN 











A. M3 Spring 


THROUGH TO GRAND RAPIDS WITHOUT CHANGE! 


Connecting there Direct to MUSKEGON, WHITEHALL, &e., &c., 


PECIAL N TICE. —The GREAT WESTERN RAILWAY of Canada 
bas during the past . WO" put down 140 miles of New Rail, (a large poe ortion of the same being 
Steel Rails,) and otherwise improved their track, so that it can be truly said that it is in as good condi- 
tion as any Line in the country. 





@ Through Tickets (and seenred coseminotetions in Drawing-Room Sleeping Cars) can be 
=o in Chicago at 60 Clark street (under Sherman House); at 48 Clark street (Grand Trunk 
ilway); at 53 Clark street (N. Y. C. R. R.); at office under Briggs House; at Great Central Depot, 


Gener21 Office in Tremont House Block. 
H.E. SARGENT, W.K.MUIR, HENRY 0, WENTWORTH, 


Gen. Sup’t M.C. R. B. Gen. Sup’t Gt. W. R’y. Gen. West. Pass. Agt. M.C. & Gt. W. Hag 
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THE RAILROAD GAZETTE. 





[Frs. 25, 1871. 








NOTICES OF THE PRESS. 


** Of great interest to railroad men.”—[Delaware 
(O.) Gazette. 

** Valuable because of its reliability.”—[Holmes- 
burg (Pa.) Gazette. 

‘A valuable encyclopedia of railway topics.” 
—{The Stockholder. 

“The best journal of the class published.”— 
[Philadelphia Herald. 


** An excellent journal for railroad men.”—[Man- 
kato (Minn.) Record. 


“The best paper of the kind now extant.”— 
[Official Railway News. 


“Promising much for the future.”—[Detroit 
Commercial Advertiser. 


“A model of what a railroad newspaper should 
be.”—{Chicago Tribune. 

“The best journal of its class in the Tuited 
States.”—{LaCrosse Leader. 


** We regard it as the best railroad paper out.”— 
[Peoria National Democrat. 


‘‘ Every railroad man reads the GazErrTz.”— 
Bloomington (Il].) Leader. 


“A complete ,-7 ted of railroad news.”— 
(Harrisburg (Pa.) Patriot. 


‘* Equal in appearance to any technical journa) 
of America.”—{ Atchison Patriot. 


“The best medium for railroad information pub- 
ished.” —{Kankakee (Il].) Times. 


‘“* Replete with matters connected with railroad- 
ing.” {Holmesburg (Pa.) Gazette. 


‘* Well worthy the patronage of all intelligent 
railroad men.”—{Kalamazoo Gazette. 


‘* A well-edited paper, showing industry and in- 
telligence.”"—[American Railway Times. 


“The best informed railway newspaper publish- 
ed in the West.”—{ Aurora (Ill.) Beacon. 


** Unquestionably the best railroad journal in the 
United States.—[Waukegan (Ill.) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”"—{Snow’s Pathfinder Railway Guide. 


**Makes a very handsome appearance and is full 
of valuable matter.”—{Chicago Evening Post. 


‘An impartial and independent journal, valuable 
4 every railroad man.”—[{Parkersburg (W. Va.) 

mes. 

“Of great interest to railroad men, and almost 
equally so to those who use railroads.”—{ Marshall 
(Mich) Statesman, 

“*It must prove a very valuable paper to stock- 
holders and those who are interested in railroads.” 
—{New York Globe. 


‘Every man who is at all interested in railroads 
would do well to take the Gazetre *—[Jackson- 
ville (Til.) Independent. 


‘** All who desire to keep themselves posted on 
the subjects connected with railroads will take it.” 
—[{Milwankee Wisconsin, 


**One of the best conducted and most interest- 
ing railway journals published in this country.” 
—[ New Haven Railway Courant. 


** It will compare favorably with any similar pub- 
lication, not only in New York or Boston, but in 
London or on the Continent.”—[Waukegan (IIl.’ 
Gazette. 


THE RAILROAD GAZETTE, 


A Weekly Journal of Transportation, Engineering and Railroad News. 





Devoted to the Discussion of Subjects Connected with the Busi- 


ness of Transportation, 


and the Dissemination 


of Railroad News. 


—_—__—~»— 





Illustrated Descriptions of Engineering Works and Railroad Machinery and Bolling Stock, 
; Contributions from Practical Railroad Men, on the Business of Railroading. 





A Complete Record 


of Railroad News. 





NEW ORGANIZATIONS. 
PROGRESS OF NEW ROADS. 


ELECTIONS AND APPOINTMENTS. 


RAILROAD LAW. 


ENGINEERING AND MECHANICS. 


TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


The Cream of the American and European Technical Periodicals. 





An Impartial and Independent Journal, Valuable to Every Railroad Mau. 


TERMS OF SUBSCRIPTION : 


Single copy, per annum,.............+eseeeeeee $4.00 


‘Ten copies, per annum,......... ..-+eeee+ eee 80.00 
ADVANCE PAYMENT is required. 


| Forty copies, per annum, and one to the per- 


son who gets up the club..............+6+5 $120.00 


CANADA SUBSCRIBERS, twenty-five cents additional. 


SINGLE Copigs, ten cents each. 


ADVERTISING Ratss will be made known on application. 


Address— 


A. N. KELLOGG, Publisher, 


110 and 112 Madison St., Chicago. 








**Has always been one of the best papers of the 
country for railroad intelligence."—[New York 
Commercial! and Financial Chronicle. 


‘* Has always been one of the most valuable pub- 
lications in the West * * * Is bound 
to continue its sway as the leading railroad journal 
of the country.—[Sedalia (Mo.) Bazoo. 


** In its financial and commercial views in con- 
nection witb the railroad interests of the country, 
may be regarded as one of the first papers of the 
United States.”—[ Pensacola Observer. 


“*As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
ing to Southern readers.”—[Galveston News. 


“For railroad men and others wishing to keep 
themselves thoroughly posted on railroad matters 
we know of no better paper.”—[Madison State 
Journal, 


**One of our most valuable exchanges. * * * 
Its columns teem with reliable in ation of 
great benefit to railroad men of every section of 
the United States.”—{Leavenworth Bulletin. 


NOTICES OF THE PRESS, 





“In every respect a worthy representative of 
the energetic and go-ahead city where it is pub- 
lished.”—[Cincinnati Railroad Record. 


‘“‘A most valuable thing to the engineer and all 
railway men, the capitalist, traveler mechanic and 
general reader.”—[Brooklyn (N. Y.) Argus, 


““We know not where its equal can be found. 
* * * * One of the most valuable journals in 
the country.”—{ Evansville (Wis.) Review. 


“Full of information, scientific and general, 
with regard to railroads all over the country, their 
en operation, etc.”—[Rochester Uhron- 

cle. 


““ This excellent weekly keeps its readers better 
posted as to what is going on in the railroad world 
ao any other we have seen.”—[Albany (Ga.) 

ews. 


““We consider it the most complete mirror of 
our railroad, shipping, monetary and other chief 
interests to be found in the country.”"—{Nebraska 
Register. 


‘** A publication of great value to every one in- 
terested in railroads and railroading, and its scien 
tific articles are of great value to every scholar.” 
—({Oshkosh (Wis.) Northwestern. 


‘*Emphatically a journal of me pmegee and 
contains every conceivable item of news on the 
subject of railroads, steamboats, telegraphs, ex- 
press companies, etc.”—[{F lint (Mich. ) Glo . 


‘*‘ The news is very full, the discussions are con 
ducted in good temper and with excellent informa 
tion. To judge from this first number, the con 
ductors of the GazeTre know what * railroading” 
is, and what a —— weekly journal should be.” 
—[{New York World. 

““A very neat publication in point of appear- 
ance, and, as it always has been, is now a reliable, 
ne and accurate journal, ably edited in its 
various departments. * * Our scissors 
have wandered over its columns “‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 


‘**Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, gaining in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


‘* We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 
a gage and valuable railway journal pub- 
ished in the United States.”—[Pitisburgh fron 

our 


World and Manufacturer. 

** We are glad of the opportunity of addin 
cordial testimony to the great excellence of this 

eriodical, which has certainly taken a first rank 
n the railroad literature of the modern world. 
Its writers have both information and experience; 
its extracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept au courant 
with the location and construction of new iines 
and changes and improvements in the older or 

— States Railroad and Mining 
egister. 








esos” SIPHERD & C0, 
155 and 157 LaSalle Street, 
OHICAGOs 
RAILWAY BANKERS 
NEGOTIATE 
MORTGAGE BONDS, 
And a a - re in Ald; 


Make Advances; Cofapitte Unfinished 
Roads, etc., etc. 


- BLISS, TILLOTSON & C0, 


Manufacturers and Dealers in 


TELEGRAPH MUACHINERY, 


— AND — 


SUPPLIns 


Ot Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
\, @. TILLOTSON & 0O., N. ¥. | @. H. BLIS8, CHICAGO. 








Established 1852. 
CLEVELAND FILE WORKS 


CLEVELAND, OHIO. 

All descriptions of Files Manufactured and Re- 
cut. Also, dealers in Best English Cast Tool 
Steel. Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 


GIRARD 


TUBE WORKS & IRON COMPANY. 


PHILADELPHIA, PA. 


Mannfacture Plain and Galvanized WROUGHT 
IRON PIPE and Sundries for Gas and 
Steam —— Plumbers, Machinists, 
Railng ers, Oil Refiners, &c. 

Worxs—Twenty-Third and Filbert Streets. 
Or¥ick AND WaREHOUsE—NO. 43 N. Fifth St. 








NEWS DEALERS 
Should Address Orders for 


THE RAILROAD GALEITE, 


— TO — 


The Western News Company, 


CHICAGO. 





ESTABLISHED 1820. 


WM. J. YOUNG & SONS, 


Successors to Wa. J. Youne & Co., Wa. J. Youne 
& Son, Wa. J. YOUNG. 


Mathematical and Engineering 


Instrument Manufacturers, 


At their old Location, 
438 NORTH SEVENTH S§ST., 
Philadelphia, 


Have so increased their facilities 
as to believe they can in the future 
keep a full supply of Instruments 
on hand. 

Tapes, Chains, Stationery, Draughting Instru- 
ments and all supplies for field or office. 


Lochiel Iron Co., 
HARRISBURG, PA. 


Manufacturers of RAILROAD IRON AND 
SPLICE BARS. 
W. T. HILDROUP, President. 
V. N. SHAFFER, Gen’l Superintendent. 














IRON BRIDGES, PIVOT BRIDGES 


«= AND 


Turn Tables. 
F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F, E. Canda & Co., 


BRIDGE BUILDERS 


GENERAL CONTRACTORS, 


No. 28.Clark 8t., 
CHICAGO,- - ILLINOIS. 


AKRON CEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 


88 MARKET S8T., CHICAGO. 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 


ILLINOIS 


Manufacturing Go., 


479, 481 & 488 STATE S8T., CHICAGO, 
Mannfacturers of 


RAILWAY CAR TRIMMINGS, 


Removable Globe Lanterns, 


O. A. Bosusg, Pres. 
A. H. Gunn, Sec’y. 























Jas. E. Cross, Supt. 
J.M.A. Dew Asst Supt. 








KELLOGG BRIDGE COMPANY, 


OF BUFFAIA, N. Y., 
Manufacturers of all kinds of 
Wrought Iron Truss Bridges, 


Iron Roofs and Viaducts. 





2 Plans and prices sent on application. Ad- 
dress KetLoee Brince Co., Buffalo, N. Y. 


CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec’y and Treas. 
THOS. M. GRIFFITH, Sup’t 


ANDREW CARNEGIE, ANDREW KLOMAN, 
rHus. M. CARNEGLE, HENRY PHIPPS, Jr. 


CARNEGIE, KLOMAN & CO., 


PROPRIETORS 


Union tron Mills, 


Of PITTSBURGH, Pa. 








Sole Manufacturers, under our own Patents, of 
IMPROVED “I” BEAMS, 
CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES, 


(“ KLOMAN ” Brand.) 
**Tinville & Piper’s Patent’? 


Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 


—axD— 
“Upset” BRIDGE LINKS 





\GENERAL WESTERN OFFICE: 
No. 13 Fullerton Block, Dearborn-St., 
CHICAGO, ILLINOIS. 


THE UNION IRON MILLS mannfacture all 
sizes of Pipe Iron, Merchant Bar, F , Ham 
mered and Rolled Locomotive and Car Axles, from 
the very bestiron. Splice Bars (or Fish Plates,) to 
suit all Patterns of Rails. Bridge Iron and Bolts 
‘I’ Beams, Girder Iron, Channel] Iron, &c. 


WALTER KATTE, Western Agent. 





